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SUMMARY  REPORT 

ASSOCIATE  DIRECTOR   FOR  CLINICAL  ONCOLOGY 

DIVISION  OF   CANCER  TREATMENT 

NATIONAL  CANCER   INSTITUTE 

October  1,  1978  -  September  30,   1979 

Seven  Branches  comprise  the  intramural  Clinical   Oncology  Program:     Clinical 
Pharmacology,  Medicine,  NCI-VA  Medical   Oncology  Branch,  Pediatric 
Oncology,  Radiation  Oncology,  Surgery,  and  the  newly-formed  Biometric 
Research  Branch.     The  mission  of  this  program  is  to  conduct  clinical   and 
related  laboratory  research  in  cancer  treatment,  including  Phase  I,  II, 
and  III  clinical  trials,  clinical   pharmacology  of  new  drugs,  combined 
modality  treatment  approaches,  immunotherapy,  and  basic  studies  of  tumor 
cell   biology.     Integrated  into  the  program  are  fellowship  training 
opportunities  in  the  clinical  subspecialties  of  Medical,   Pediatric, 
Radiation  and  Surgical   Oncology.     The  resources  of  the  NIH  Clinical   Center 
and  a  special   ambulatory  care  program  for  outpatients  are  available  for 
clinical    research.     Laboratory  care  program  for  outpatients  are  available 
for  clinical   research.     Laboratory  research  is  conducted  within  the 
laboratories  of  the  Clinical   Center,  with  the  assistance  of  several   support 
contracts.     Under  a  joint  agreement  with  the  National   Naval   Medical   Center, 
the  NCI-VA  Medical   Oncology  Branch  will  transfer  to  the  NNMC  in  1981. 

Program  Accomplishments 

Office  of  the  Associate  Director  for  Clinical  Oncology /Deputy  Clinical  Director 

This  office  is  responsible  for  program  planning,  coordination,  and 
administration  of  the  intramural   Branches.     In  addition,  all   clinical 
activities  of  the  NCI,  including  patient  recruitment,   protocol   review, 
patient  care,  bed  allocation,  and  the  postgraduate  oncology  training 
programs  are  the  responsibility  of  the  Deputy  Clinical  Director. 

Several   specific  projects  are  also  developed  by  the  Associate  Director, 
either  collaboratively  or  independently. 

1)       Study  of  Bilharzial  Bladder  Cancer  In  Egypt 

Phase  II  studies  in  advanced  bladder  cancer  in  collaboration 
with  the  Cairo  Cancer  Insitute  (Dr.  Nazli  Gad-El-Mawla) 
continue  with  support  from  PL -480  funds.     Hexamethylmelamine 
and  trenimon  are  active  compounds;  methotrexate,  bleomycin, 
adriamycin,  VP-16  and  cis-platinum  are  relatively  inactive. 
Current  studies  also  indicate  a  low  level   of  activity  for 
cyclophosphamide,  AMSA,  and  5-fluorouracil.       Trials  of  PALA, 
pentamethylmel amine  and  AZQ  are  planned.     In  addition,  the 
use  of  misonidazole  as  a  radiosensitizer  is  in  clinical 
trial    in  Egypt. 
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2)       Continued  Studies  in  Burkitt's  Lymphoma 

A  10-year  followup  of  192  Ugandan  patients  has  been  completed, 
showing  an  overll  survival    of  50%,    (reported  at  ASCO  meeting. 
New  Orleans,  May,   1979).     Also  reported  this  year  are  the 
results  of  22  American  patients  with  Burkitt's  lymphoma 
(Cancer  Treatment  Rep.   62:   2031-2034,    1978)   showing  a  survival 
rate  of  77%. 

Biometric  Research  Branch 

This  Branch  now  has  six  professional    staff  members.     Major  accomplishments 
this  year  include: 

1)  Collaborative  development  of  17  intramural   clinical  trials 

2)  Collaborative  development  in  national   head  and  neck,  ovarian, 
nutritional,  and  lymphoma  studies 

3)  Collaborative  analysis  of  68  clinical   and  laboratory  studies 

4)  Continued  work  on  the  "Norton-Simon"  hypothesis  including 
the  development  of  animal  models  to  test  treatment  strategies 
and  use  of  the  kinetic  model   to  predict  drug  activity  in  experi- 
mental  drug  screening. 

5)  Full  scale  statistiscal   evaluation  of  drug  screening  in  OCT 

6)  Creation  of  a  general   data  base  system  for  Clinical   Center  patient 
entering  clinical   trials,  as  well   as  specific  data  systems 

for  breast  cancer,  non-Hodgkin's  lymphomas,  Hodgkin's  disease, 
and  head  and  neck  cancer. 

7)  Development  of  improved  statistical   methods  for  examining: 
a)     case  control   studies;  b)  analysis  of  risk  of  second 
malignancy;  c)   adaptive  randomization  in  clinical   trials; 

d)  sample  size  relative  to  historical  control;  and  e)  develop- 
ment of  more  sensitive  statistical   methods  to  determine 
response  and  survival   differences  in  groups  with  small   sample  size. 

Clinical  Pharmacology  Branch 

1)       The  therapeutic  potential   of  intraperitoneal   chemotherapy 

with  5-fluorouracil   in  10  patients  with  intraperitoneal  malignancy 
has  been  demonstrated.     An  antitumor  response  was  observed 
in  one  patient  with  metastatic  ovarian  cancer.     Pharmacological 
studies  proved  that  the  expected  absorption  of  drug  from  the 
peritoneal   cavity  takes  place  through  the  portal   circulation, 
with  rapid  drug  clearance  by  the  liver.     A  peritoneal   systemic 
ratio  of  greater  than  100  to  one  was  achieved  by  this  route. 
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2)  Mechanisms  of  pulmonary  activation  of  toxic  compounds  have 
been  elucidated,  and  three  distinct  mechanisms  of  activation 
were  identified.  These  include  in  situ  activation  to  a  highly 
reactive  intermediate,  hepatic  activation  prior  to  pulmonary 
localization  and  injury,  and  formation  of  toxic  free  radical 
intermediates  in  situ.  The  first  mechanism  which  has  been 
discovered  and  carefully  defined  in  Dr.  Boyd's  laboratory, 

is  now  recognized  as  having  profound  potential  application 
to  the  study  of  pulmonary  carcinogenesis  and  chronic  pulmonary 
disease,  as  well  as  the  study  of  numerous  industrial  and 
pharmacologic  pulmonary  toxins. 

3)  A  new  pyrimidine  antimetabolite,  PALA  (phosphono-L-aspartic 
acid),  has  been  introduced  into  clinical  trial  and  its  phase 
I  study  completed.  This  agent  has  shown  activity  in  colon 
cancer  and  nonmyelosuppressive  dose  limiting  toxicity,  and  thus 
should  be  of  considerable  interest  for  phase  II  and  combination 
therapy  trials. 

4)  The  first  inherited  defect  of  the  cAMP  system  has  been 
implicated  in  the  hereditary  retinal  degeneration  found  in 
Irish  setter  dogs,  a  model  sysem  for  the  study  of  inherited 
retinal  degeneration  in  man.  The  phosphodiesterase  enzyme 
(which  cleaves  cAMP  and  cGMP)  fails  to  increase  in  activity 
with  retinal  maturation.  A  failure  to  convert  to  the 
activator-dependent  form  found  in  the  mature  retina  was  found. 
These  studies  provide  the  first  biochemical  insight  into  the 
etiology  of  inherited  retinal  disease. 


Medicine  Branch 


1)  The  use  of  the  HEXA-CAF  drug  combination  in  ovarian  cancer 
more  than  doubles  the  complete  response  rate  and  median  survival 
(currently  29  months)  compared  to  single  agent  therapy. 

2)  The  absence  of  estrogen  receptors  (ER)  in  patients  with 
metastatic  breast  cancer  is  a  determinant  of  a  favorable 
response  to  chemotherapy.  Responses  to  endocrine  therapy  in 
ER  positive  patients  are  directly  related  to  quantity  of 
receptor  present. 

3)  The  human  tumor  stem  cell  assay  for  ovarian  cancer  defines 
sensitivity  to  several  chemotherapeutic  agents  of  human 
ovarian  cancer.  Intraperitoneal  adriamycin  achieves  cidal 
concentrations  of  drug  in  women  when  IV  administration  of 
the  drug  cannot. 
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4)  A  persistent  defect  in  T  cell  function  occurs  in  Hodgkin's 
disease  patients  who  are  long-term  disease  free  survivors. 

This  defect   is  intrinsic  to  the  disease  and  not  to  the  intensive 
therapy  because  the  defect  is  not   seen  in  patients  with  diffuse 
histiocytic  lymphoma  who  have  been  cured  with  intensive 
radiotherapy  or  chemotherapy. 

5)  Extensive  cytoreductive  surgery  prior  to  chemotherapy 

in  the  management  of  advanced  testicular  carcinoma   improves 
response  rates  and  may  prolong  survival. 

NCI-VA  Medical  Oncology  Branch 

1)  A  treatment  trial    of  small   cell   bronchogenic  cancer  with  alter- 
nating drug  combinations  and  Thymosin,  60  mg/m^  continues  to  show 
a  significant  survival   advantage  for  patients  receiving  Thymosin. 

2)  Studies  of  patients  undergoing  intensive  chemotherapy  reveals 
40-fold  amplification  of  CFUc  "stem"  cells  in  the  peripheral 
blood  between  drug  cycles.     This  phenomenon  will   be  explored 
in  the  collection  of  peripheral   blood  stem  cells  for 
hemopoietic  reconstitution  following  high  dose  chemotherapy. 

3)  Eight  of  the  10  patients  with  non-small  cell   lung  cancer  have  had 
objective  responses  to  a  combination  of  mitomycin  C  and 
adriamycin. 

4)  Combination  chemotherapy  plus  electron  beam  therapy  has  been 
administered  to  28  patients  with  mycosis  fungoides  or 
Sezary  syndrome  with  complete  responses  in  nine.     Two  year 
survival   is  88%.     Staging  and  cytologic  study  of  the  T  cell 
lymphomas  has  yielded  important  insights  in  the  biology 

of  this  group  of  diseases. 

5)  A  tissue  culture  line  of  small   cell   cancer  has  been  established, 
and  growth  factors  were  defined.     Clonogenic  assays  in  search 

of  tumor  markers  and  a  technique  for  production  of  specific 
antibody  using  "hybridomas"  are  under  study. 

Pediatric  Oncology  Branch 

1)      A  Phase  I  study  of  polyriboinosinic-polyribocytidylic  acid 
stabilized  with  poly-1-lysine  [Poly(ICLC)],  an  interferon 
inducer,  was  completed.     This  complex,  which  resists 
hydrolysis  by  serum  nucleases,  consistently  induced  extremely 
high  serum  levels  of  interferon  at  doses  which  were  clinically 
tolerable.     Poly  (ICLC)   is  thus  the  first  highly  effective 
and  relatively  non- toxic  interferon  inducer  for  clinical   use 
and  will   now  be  employed  in  extensive  phase  II  studies  in  a 
variety  of  human  neoplasms  (where  it  may  have  an  anti-tumor 
role),  as  well  as  in  viral   infections. 
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2)  Analysis  of  patients  with  Ewing's  sarcoma  treated  at  NCI 
discloses  two  main  prognostic  variables,  site  and  LDH  level. 
Progressively  intensive  treatment  as  practiced  historically 
did  not  affect  prognosis  when  corrected  for  these  variables. 
Previously,  all   patients  presenting  with  metastases  expired; 
with  the  current  combined  modality  protocol,  an  appreciable 
incidence  of  complete  and  durable  responses  is  anticipated. 
One  such  patient  is  disease- free  for  2-1/2  years.     The  use 
of  bone  marrow  autografting  improves  the  ability  to  give 
high  dose  chemotherapy,  and  early  results  are  encouraging. 

3)  The  clonogenic  tumor  stem  cell   assay  (as  described  by 
Hamburger  and  Salmon)  demonstrated  that  the  cells  which 
grow  out  are  identical  to  those  which  form  the  patient's 
tumor  in  vivo.     Further,   patients  whose  tumors  are  resistant 
to  specific  chemotherapeutic  agents  in  this  assay  are 
resistant  to  that  agent  clinically. 

4)  Using  the  techniques  of  molecular  biology  and  somatic  cell 
hybrid  formation,  the  human  alpha  globin  gene  from  non- 
erythroid  cells  has  been  activated  to  produce  globin, 
suggesting  the  possible  reversibility  of  certain  molecular 
hematologic  disorders.     In  other  studies,  using  the  techniques 
of  molecular  biology,  it  was  found  that  a  highly  leukemogenic 
virus  isolated  from  AKR  mice,  the  mink  cell   focus-forming  (MCF) 
virus,  is  a  true  molecular  recombinant  of  two  murine  viruses  not 
known  themselves  to  be  leukemogenic.     Finally,  the  antigenic 
determinants  for  SV40-specific  tumor  rejection  in  mice  were 
characterized:     They  are  contained  within  a  28,000  MW  protein 
encoded  by  11%  of  the  SV40  genome. 

5)  Additional   studies  on  the  40%  of  childhood  acute  leukemia 
patients  who  are  long-term  survivors  have  reinforced  the 
belief  that  the  prophylaxis  of  central   nervous  system  leukemia 

as  conventionally  practiced  (cranial   radiation  plus  methotrexate) 
is  associated  with  significant  irreversible  neurotoxicity 
(e.g.,  compromised  pituitary  function,  decreased  IQ).     Further, 
it  has  been  found  that  patients  who  develop  clinical   leuko- 
encephalopathy  as  a  consequence  of  this  prophylaxis  display 
a  marker  of  the  process  in  their  spinal   fluid,  i.e.,  myelin 
basic  protein.     By  searching  for  this  marker  serially  as 
treatment  progresses,  it  may  be  possible  to  reverse  or  arrest 
this  complication  of  leukemia  treatment. 

6)  A  variety  of  biochemical,  biophysical   and  genetic  techniques 
has  been  employed  to  demonstrate  that  undifferentiated  lymphomas 
(Burkitt  and  non-Burkitt  type)  which  do  not  contain  the 
Epstein-Barr  virus  genome  (presumably  because  of  their  lack 

of  EBV  receptors)  arise  from  a  different  cell  population  than 
do  EBV-positive  (African)  Burkitt' s  lymphomas.     This  observation 
has  important  implications  for  our  understanding  of  the 
pathogenesis,  biology  and  possible  therapy  of  the  lymphomas. 
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Radiation  Oncology  Branch 

The  Radiation  Oncology  Branch  continues  in  its  period  of  transition. 

A  number  of  personnel  left  during  last  year  and  a  number  of  new  personnel 

were  effectively  recruited. 

The  three  main  goals  of  the  Radiation  Oncology  Branch  are  the  following: 

1)  Major  emphasis  on  clinical  trials  of  combined  modality 

in  nature,  predominantly  collaborative  with  other  clinical 
branches.  Major  initiatives  include  carcinoma  of  the 
esophagus,  cervical  cancer,  soft  tissue  sarcoma,  non-Hodgkin's 
lymphoma,  mycosis  fungoides,  small  cell  lung  cancer,  and 
pediatric  tumors. 

2)  A  strong  radiobiology  program  with  heavy  emphasis  on  basic 
science  and  clinical  questions  of  relevance. 

3)  A  training  program  in  radiation  therapy,  capable  of  representing 
an  equivalent  in  stature  to  the  present  programs  in  the  Medical 
Surgical,  and  Pediatric  Oncology  Branches  within  the  Cancer 
Institute. 

Surgery  Branch 

1)  In  the  treatment  of  soft- tissue  sarcomas,  adjuvant  chemotherapy, 
in  addition  to  surgery,  improves  continuous  disease- free 
survival  from  40%  to  80%  and  overall  survival  from  46%  to 

85%  compared  to  standard  treatment  with  surgery  alone. 

2)  A  prospective  randomized  protocol  demonstrated  that  limb-sparing 
surgery  plus  radiation  therapy  is  as  effective  as  standard 
radical  amputation  in  achieving  local  control  in  patients  with 
soft  tissue  sarcomas. 

3)  A  combined  modality  approach  to  the  treatment  of  patients  with 
osteogenic  sarcoma  using  adjuvant  chemotherapy  with  high 

dose  methotrexate,  frequent  screening  for  pulmonary  metastases, 
and  the  aggressive  resection  of  pulmonary  metastases  improves 
overall  survival  from  20%  in  historical  control  patients  to 
68%  in  current  protocol  patients. 

4)  A  randomized  trial  demonstrated  that  the  intralesional  BC6 
decreases  recurrence  rates  in  patients  with  primary  malignant 
melanoma. 

5)  The  nutritional  requirements  of  zinc,  copper,  vitamins, 
and  essential  fatty  acids  in  cancer  patients  receiving 
total  parenteral  nutrition  were  defined. 
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6)  Tetrahydrocannabinol,  the  active  agent  in  marijuana,  is 
effective  in  reducing  nausea  and  vomiting  in  cancer  patients 
receiving  high  dose  methotrexate. 

7)  Human  osteogenic  sarcomas  contain  both  tumor  associated  and 
fetal  antigens.  Thfs  represents  one  of  the  first  demonstrations 
of  a  specific  tumor  associated  antigen  in  a  human  cancer. 
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1.  Design  of  Clinical  Trials 

1.1  The  branch  collaborates  in  the  design  of  intramural  clinical  trials. 
The  following  studies  have  been  developed  during  this  year.   (1)  Simultaneous 
phase  2  studies  of  lymphoblast  interferon  and  Poly  ICLC;  (2)  Prospective 
studies  of  the  prophylaxis  and  treatment  of  infections  in  patients  with 
malignancies;  (3)  Randomized  evaluation  of  adjuvant  chemotherapy  for  patients 
with  primary  soft  tissue  sarcomas;  (4)  Prospective  study  of  TCENS,  Elavil  and 
standard  analgesics  for  phantom  pain  in  patients  receiving  amputation;  (5) 
Pilot  study  of  breast  reconstruction  and  psycho-social  rehabilitation  of 
mastectomy  patients;  (6)  Evaluation  of  CHEX-UP  combination  chemotherapy  for 
advanced  ovarian  carcinoma;  (7)  Evaluation  of  intraperitoneal  5FU  for  the 
treatment  of  patients  with  advanced  ovarian  carcinoma  who  have  achieved 
complete  remission;  (8)  Randomized  evaluation  of  alternating  combination 
chemotherapy  (MOPP-SCAB)  for  the  treatment  of  advanced  Hodgkin's  disease; 

(9)  Randomized  comparison  of  XRT,  MOPP  and  XRT+MOPP  for  patients  with  limited 
Hodgkin's  disease;  (10)  Evaluation  of  combination  chemotherapy  (CAFFI)  for 
the  treatment  of  advanced  endometrial  cancer;  (11)  Evaluation  of  ablative 
chemotherapy  with  autologous  marrow  infusion  for  patients  with  extensive  smal] 
cell  carcinoma  of  the  lung;  (12)  Evaluation  of  combination  chemotherapy  alone 
or  with  radiation  therapy  for  patients  with  limited  small  cell  carcinoma  of 
the  lung;  (13)  Randomized  evaluation  of  XRT+combination  chemotherapy  for 
patients  with  cutaneous  T  cell  l5miphomas;  (14)  Phase  2  study  of  1  hour  and 
24  hour  infusions  of  cis-platinum  for  patients  with  lung  cancer;  (15) 
Randomized  evaluation  of  misonidazol  in  the  radiotherapeutic  treatment  of 
squamous  carcinoma  of  the  esophagus;  (16)  Randomized  evaluation  of  thymosin 
as  adjuvant  to  radiotherapy  in  the  treatment  of  cancer  of  the  nasopharynx; 
(17)  Randomized  evaluation  of  re-induction  type  pulse  maintenance  chemo- 
therapy compared  to  conventional  maintenance  for  patients  with  acute 
lymphoblastic  or  undifferentiated  leukemia. 

In  addition  to  these  collaborations,  a  member  of  the  branch  serves  on  the 
Clinical  Research  Panel  to  review  all  intramural  clinical  trials. 

1.2  The  branch  reviews  proposed  clinical  trials  submitted  for  approval 
to  the  Division  of  Cancer  Treatment  by  cooperative  groups  and  contractors. 

A  member  of  the  branch  also  serves  on  the  Clinical  Oncology  Review  Committee 
to  evaluate  all  contract  clinical  studies  supported  by  the  division. 

1.3  The  branch  participates  in  the  development  of  national  and  inter- 
group  clinical  trials.   During  the  past  year  this  has  included  planning 
studies  in  mesothelioma  and  osteogenic  sarcoma. 

2.  Ongoing  National  Studies 

The  branch  serves  as  statistical  center  for  national  therapeutic  clinical 
trials  of  ovarian  cancer  and  head-neck  cancer .   The  ovarian  studies  are 
conducted  by  the  ovarian  cancer  study  group  and  gynecologic  oncology  group 
(total  of  35  institutions) .   The  head-neck  studies  are  conducted  by  13 
selected  contract  institutions.   For  both  sets  of  studies,  patient  accrual 
and  data  collection  is  continuing.   A  member  of  the  branch  serves  as 
statistician  for  a  series  of  randomized  national  evaluations  of  total 
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parenteral  nutrition  of  cancer  patients.  Patient  accrual  is  completed  and 
analysis  of  results  is  being  conducted. 

The  branch  has  collaborated  with  the  Laboratory  of  Pathology  and  the 
Radiation  Oncology  Branch  to  conduct  an  international  study  of  histological 
classification  systems  for  Ijmiphomas .   Approximately  1100  cases  of  carefully 
staged  "modernly"  treated  lymphoma  have  been  classified  according  to  6  major 
histological  systems  by  a  panel  of  expert  pathologists.   This  data  is  being 
transferred  to  the  Biometric  Research  Branch  for  evaluation  of  the  histologi- 
cal systems,  development  of  staging  systems  and  other  major  studies. 

3.   Statistical  Analyses 

The  branch  conducts  and  collaborates  in  the  analysis  of  results  from  clinical 
and  laboratory  studies.   During  the  past  year,  these  studies  have  included 
the  following.  * 

3.1  Therapeutic  Clinical  Studies 

(I)  Evaluation  of  BCG  and  high  dose  methotrexate  as  adjuvant  treatment  for 
primary  osteogenic  sarcoma;  (2)  Evaluation  of  intralesional  melanoma  as 
adjuvant  treatment  for  stage  I  melanoma;  (3)  Comparison  of  L-PAM  and  Hexa- 
CAF  for  the  treatment  of  advanced  ovarian  cancer;  (4)  Evaluation  of  MOPP 
chemotherapy  as  reinduction  therapy  for  Hodgkin's  disease  patients;  (5) 
Evaluation  of  tamoxifen  with  and  without  f luroxymesterone  for  the  treatment 
of  advanced  breast  cancer;  (6)  Evaluation  of  2  cyclic  chemotherapy  programs 
for  the  treatment  of  small  cell  lung  cancer;  (7)  Evaluation  of  radiotherapy 
with  either  single  agent  or  combination  chemotherapy  in  the  treatment  of 
Ewing's  sarcoma;  (8)  Retrospective  evaluation  of  several  dose-schedules  of 
radiotherapy  and  chemotherapy  in  the  treatment  of  small  cell  cancer  of  the 
lung;  (9)  Evaluation  of  toxicity  in  the  therapy  of  childhood  lymphomas  with 
intensive  combination  chemotherapy;  (10)  Randomized  evaluation  of  the 
duration  of  empiric  antibiotic  therapy  for  granulocytopenic  cancer  patients; 

(II)  Evaluation  of  a  temporary  pylon  in  the  rehabilitation  of  patients  with 
amputations. 

In  addition  to  the  above  completed  studies,  the  branch  is  involved  in 
numerous  ongoing  intramural  therapeutic  trials  for  which  interim  analyses 
are  produced. 

3.2  Clinical  Studies  of  Prognostic  Factors  and  Tumor  Biology 

(1)  Evaluation  of  the  prognostic  importance  of  histologic  progression  and 
multiple  simultaneous  histologies  in  non-Hodgkin ' s  lymphomas.   (2)  Evalua- 
tion of  histological  classification  systems  for  non-Hodgkin 's  lymphomas; 
(3)  Review  of  characteristics  and  survivals  of  all  non-Hodgkin 's  lymphoma 
patients  seen  at  the  Clinical  Center  before  1975;  (4)  Evaluation  of  the 
prognostic  importance  of  sites  of  involvement  and  Strauchen  histological 
type  for  patients  with  diffuse  lymphomas;  (5)  Evaluation  of  long  term 
results  and  prognostic  factors  in  patients  treated  with  MOPP  for  advanced 
Hodgkin's  disease;  (6)  Evaluation  of  the  prognostic  importance  of  sites  of 
tumor,  immunoglobulin  levels,  hemoglobin  and  albumin  for  patients  with  small 
cell  carcinoma  of  the  lung;  (7)  Evaluation  of  the  efficacy  and  complications 
of  peritoneoscopy  as  a  staging  tool  in  over  600  cancer  patients;  (8) 
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Evaluation  of  invasive  and  non-invasive  staging  procedures  and  sites  of 
tumor  in  over  100  patients  with  ovarian  carcinoma;  (9)  Evaluation  of 
prognostic  factors  in  patients  with  Ewing's  sarcoma;  (10)  Evaluation  of  the 
relationship  of  serum  glycoproteins  to  tumor  extent  and  cellular  immunity 
in  patients  with  squamous  carcinoma  of  the  head  and  neck.   Determination  of 
whether  serum  glycoproteins  are  of  value  in  monitoring  response  to  chemo- 
immuno  therapy.   (11)  Evaluation  of  the  effect  of  radiotherapy  on  serum 
levels  of  acute  phase  proteins  and  upon  cellular  immunity.   (12)  Evaluation 
of  whether  HL-A  antigens  have  an  etiological  or  prognostic  role  in  patients 
with  acute  non-lymphoblastic  leukemia.   (13)  Evaluation  of  diagnostic 
procedures  and  follow-up  results  for  children  with  cancer  having  a  fever 
of  unknown  origin.   Discriminants  for  the  early  identifications  of  septic 
cases  were  also  evaluated. 

3.3  Laboratory  Studies 

(1)  The  Biometric  Research  Branch  has  been  conducting  an  extensive  collabor- 
ation with  the  Drug  Evaluation  Branch  to  evaluate  the  experimental  tumor 
systems  used  for  drug  screening.   The  focus  has  been  upon:  (a)  Evaluating 
the  efficacy  and  redundancy  of  the  panel  of  tumors  with  regard  to  identify- 
ing clinically  useful  drugs;  (b)  Improving  the  reproducibility  of  the  CD8F1 
tvmior  screen.   For  the  latter  objective,  experiments  have  been  designed  to 
assess  variability  of  chemosensitivity  in  spontaneous  CD8F1  tumors  to 
determine  whether  such  variability  is  a  source  of  non-reproducibility.   The 
sub-renal  capsule  assay  of  Bogden  is  also  being  evaluated  as  an  alternative 
method  of  utilizing  the  CD8F1  system. 

(2)  The  branch  is  collaborating  with  the  Laboratory  of  Medicinal  Chemistry 
to  improve  statistical  methodology  for  the  design  of  improved  analogs. 

(3)  The  branch  is  actively  involved  in  improving  the  in-vitro  clonogenic 
screening  system  for  anti-cancer  drugs .   Experimental  designs  and  methods 
of  analysis  have  been  developed  for  identifying  levels  of  growth  factors  to 
optimize  the  system,  for  determining  drugs  and  doses  for  in-vivo  treatment 
of  the  patient,  and  for  evaluation  of  the  assay. 

(4)  Evaluation  of  dose  response  curves  for  haematopoetic  reconstitution  of 
lethally  irradiated  dogs  using  peripheral  blood  gathered  during  recovery 
from  chemotherapy. 

(5)  Evaluation  of  the  effects  of  total  body  irradiation  fractionation 
schedules  and  timing  of  marrow  infusion  on  the  repopulation  of  thymus,  spleen 
and  bone  marrow  of  Lewis  rats . 

(6)  Evaluation  of  starvation  on  the  ability  of  serum  from  tumor  bearing  rats 
to  lyse  cells  in-vitro. 

(7)  Evaluation  of  the  effect  of  BGNU  and/or  hyperthermia  on  mouse  bone 
marrow. 

4.  Modeling  Tumor  Response  to  Therapy 

This  research,  as  described  in  last  year's  report,  is  currently  underway 
via  a  contract  with  the  Mount  Sinai  School  of  Medicine. 

5.  Clinical  Data  Base  System  Development 

The  branch  has  designed  and  developed  a  general  computerized  data  base 
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system  for  all  intramural  clinical  trials  of  the  Clinical  Oncology  Program. 
Programming  of  the  basic  system  is  being  completed.   Disease  specific 
initial  evaluation  forms  are  being  developed  and  plans  to  convert  to  the  new 
system  are  being  finalized. 

6.   Methodological  Research 

(1)  Develoment  of  appropriate  statistical  methods  for  evaluating  the  effect 
of  treatment  on  pregnancy  outcomes  in  case-control  studies. 

(2)  Evaluation  of  currently  used  methods  of  adjusting  for  confounding 
variables  in  case-control  studies. 

(3)  Development  of  adaptive  randomization  methods  that  tend  to  assign  more 
patients  the  preferred  treatment  as  trends  become  apparent. 

(4)  Evaluation  of  the  effects  of  using  adaptive  stratification  methods  and 
of  ignoring  stratification  variables  in  the  analysis  of  a  clinical  trial. 

(5)  Evaluation  of  inferential  problems  of  "randomized"  multi-institution 
multi-treatment  comparisons  where  each  institution  uses  only  a  subset  of 
the  treatments  studied. 

(6)  Determination  of  required  number  of  patients  for  clinical  trials 
utilizing  historical  controls. 

(7)  Investigation  of  the  properties  of  nonparametric  methods  of  estimating 
error  rates  of  statistical  classification  procedures.   The  naive  counting 
estimator,  the  jacknife  estimator  and  the  bootstrap  estimator  have  been 
studied.   The  standard  counting  estimator  is  used  in  numerous  prognostic 
factor  studies,  though  our  results  indicate  it  has  substantial  bias. 

(8)  Investigation  of  the  bias  of  the  Kaplan-Meier  survival  curve  estimate 
in  various  clinical  trial  situations. 

(9)  Investigation  of  the  adequacy  of  a  simple  binomial  approximation  for 
sample  size  estimation  in  clinical  trials  where  the  Mantel-Haenszel  test 
will  be  used  for  analysis. 

(10)  Development  of  simple  methods  for  the  calculation  of  nonparametric 
confidence  limits  for  a  percentile  of  the  survival  distribution  with  right- 
censored  data. 

(11)  Development  of  tests  for  trend  among  treatment  groups  when  the  response 
is  multinomial. 

(12)  Investigation  of  nonparametric  methods  for  selecting  the  best 
treatment . 

Publications: 

1.  Lee,  Y.  J.:   Test  of  trend  in  count  data:  Multinomial  distribution 
case.   J.  Am.  Statist.  Assn.  (in  press). 

2.  Lee,  Y.  J.,  Staquet,  M. ,  Simon,  R.,  and  Muggia,  F.  M.:   Two-stage  plans 
for  patient-accrual  in  p'hase  II  cancer  clinical  trials.   Cancer 
Treatment  Reports  (in  press) . 

3.  Lee,  Y.  J.,  Catane,  R.,  Rosenzweig,  M.,  Bono,  V.  H.,  Muggia,  F.  M., 
Simon,  R.  and  Staquet,  M.  J.:   Analysis  and  Interpretation  of  response 
rates  in  anti-cancer  drugs.   Cancer  Treatment  Reports  (in  press). 
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R.  and  Shein,  P.:   Prognostic  factors  in  Burkitt's  lymphoma:  Importance 
of  total  tumor  burden.   Cancer  (in  press). 

5.  Muggia,  F.  M.,  Catane,  R.,  Lee,  Y.  J.,  and  Rozencweig,  M. :   Adjuvant 
versus  delayed  treatment  in  osteogenic  sarcoma.   Proc.  Second  Interna- 
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S.  Jones  (eds.)  Grune  and  Stratton  (in  press). 
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of  Matsui.   Journal  of  the  Japanese  Statistical  Assn.  (in  press). 

7.  Bull,  J.  M.,  Tormey,  D.  C,  Li,  S.  H. ,  Carbone,  P.  P.,  Falkson,  G., 
Blom,  J.,  Perlin,  E.  and  Simon,  R. :   A  randomized  comparative  trial  of 
adriamycin  versus  methotrexate  in  combination  drug  therapy.   Cancer  41: 
1649-1657,  1978. 

8.  Poplack,  D.  G.,  Leventhal,  B.  G.,  Simon,  R.,  Pomeroy,  T.,  Graw,  R.  G. 
and  Henderson,  E.  S.:   Treatment  of  acute  lymphatic  leukemia  with 
chemotherapy  alone  or  chemotherapy  plus  immunotherapy.   In  D.  Windhorst 
and  W.  T.  Terry  (eds.):   Immunotherapy  of  Cancer:  Present  Status  of 
Trials  in  Man.   New  York,  Raven  Press,  1978,  497-501. 

9.  Bleyer,  W.  A.,  Poplack,  D.  G.  and  Simon,  R.:   Concentration  X  Time 
methotrexate  via  a  subcutaneous  reservoir:  A  less  toxic  regimen  for 
intraventricular  chemotherapy  of  central  nervous  system  neoplasms. 
Blood  51:  835-842,  1978. 

10.  Norton,  L.  and  Simon,  R. :   New  thoughts  on  the  relationship  between 
tumor  growth  characteristics  and  sensitivity  to  treatment.   DeVita, 
V.  T.,  Jr.  and  Busch,  H.  (Eds.):   In  Methods  in  Cancer  Research  - 
Cancer  Drug  Development,  Vol.  17  Part  B.   New  York,  Academic  Press,  1979. 

11.  Pizzo,  P.  A.,  Ladisch,  S.,  Simon,  R.  M.,  Gill,  F.  and  Levine,  A.  S.: 
Increasing  incidence  of  gram-positive  sepsis  in  the  cancer  patient. 
Medical  and  Pediatric  Oncology  5:  241-244,  1978. 

12.  Simon,  R. :   The  design  of  prospective  clinical  trials.   Javadpour,  N. 
(Eds.):   In  Management  of  Urologic  Cancers .   Baltimore,  Williams  and 
Wilkins  Publishing  Co.  (in  press). 

13.  Simon,  R. :   Patient  heterogeneity  in  clinical  trials.   Cancer  Treatment 
Reports  (in  press) . 

14.  Belling,  D.,  Kelley,  R.  R.  and  Simon,  R. :   Use  of  the  swivel  adaptor 
aperture  during  suctioning  to  prevent  hypoxemia  in  the  mechanically 
ventilated  patient.   Heart  and  Lung  7:  320-322,  1978. 

15.  Rosenberg,  S.  A.,  Kent,  C.  H.,  Costa,  J.,  Webber,  B.  L.,  Young,  R.  C, 
Chabner,  B.  A.,  Baker,  A.  R. ,  Brennan,  M.  F.,  Chretien,  P.  B.,  Cohen, 

M.  H.,  deMoss,  E.  V.,  Sears,  H.  F.,  Seipp,  C.  and  Simon,  R. :   Prospective 
randomized  evaluation  of  the  role  of  limb  sparing  surgery,  radiation 
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16.  Lippman,  M.  E.,  Allegra,  J.  C,  Thompson,  E.  B.,  Simon,  R. ,  Barlock,  A., 
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298:  1223-1228,  1978. 
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1.     Theoretical  Studies. 

1.1.1  The  mammalian  cell   population  kinematic  simulator  (MACKS). 

A  program  for  the  simulation  of  growth  retardation  in 
sublethally  damaged     cells  following  drug  exposure   is  virtually 
complete,  and  is  now  undergoing  final   debugging,  before  being 
incorporated  into  our  comprehensive  model   for  tumor  growth 
and  chemotherapy.     During  the  coming  year,  the  simulation  of 
Sarcoma  180  in   vitro  will   be  undertaken.     The  simulation  of 
the  effects  of  hydroxyurea,  cytosine  arabinoside  and  adriamycin 
wi 11   be  carried  out. 

1.1.2  A  compartment  model   for  the  Sezary  syndrome. 

Differential  equations  were  written  for  the  following 
three-compartment  model,  based  on  the  clinical  data  in  two 
patients  previously  studied  in  our  laboratory: 


Primary  site 

of  cell  ->  Blood      ^       Skin      ^       Cell    loss 

production 

These  equations  were  solved  numerically,   using  MLAB. 
In  patient  M.V.   there  were  an  estimated  1.5  x  10^^(150  gm) 
Sezary  cells  dividing  every  five  days,  on  the  average,  at  the 
primary  site  of  cell   production.     In  patient  J.N.   there  were 
1.1   x  10^2     cells  at  the  primary  site  of  production,  and  they 
were  dividing  ewery  three  days.     A  manuscript  describing 
these  findings   is   in  preparation. 

2.     Experimental   Studies. 

2.1         Drug  studies   in  Sarcoma  180  in  vitro. 

2.1.1     Adriamycin  studies. 

Dose  response  curves  for  adriamycin  after  1   hour 
and  24  hours  of  exposure  were  compared  in   log  and 
plateau  phase  in  Sarcoma  180  in  vitro.       Plateau  phase 
cells  were   less  sensitive  to  adriamycin  than  log  phase 
cells  over  the  entire  dose  range  tested.     For  any  given 
level   of 'toxicity"  to  log  phase  cells,  the   "effectiveness" 
of  adriamycin  was  greater  with  prolonged  drug  exposure 
than  after  a  1-hour  pulse. 

The  relation  between  adriamycin   lethality  and  DNA 
synthesis  was  explored  in  split  dose  schedule  experiments 
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with  hydroxyurea  as  the  first  drug.     The  recovery 
sequence  following  hydroxyurea  has  been  found  to  be 
highly  reproducible.     We  are  using  the  hydroxyurea 
perturbation  sequence  as  an  assay  system  for  the  degree 
of  DNA     synthesis  rate  dependence  of  other  drugs  given 
at  various  times  in  the  recovery  sequence.     The  lethal 
effects  of  adriamycin  were  found  to  be  totally  indepen- 
dent of  the  rate  of  DNA  synthesis   in   individual   cells. 
Rather,  a  synergism  between  the  two  drugs  was  observed 
when  adriamycin  was  given   1-2  hours  after  hydroxyurea. 
Experiments  are  in  progress  to  determine  if  the  effect 
is  unique  to  the  hydroxyurea-adriamycin  combination. 
Studies  during  the  coming  year  will  also  explore  the 
schedule  dependence  of  other  drugs,   including 
methotrexate  and  5-fluorouracil   in  the  hydroxyurea 
perturbation  system.     Two  parameter  flow  cytometry 
studies  will   also  be  done  with  acridine  orange  on 
adriamycin-treated  cells  to  explore  the  possible  role 
of  RNA  synthesis  rate-dependent  lethality. 

2.1.1     Sangivamycin  studies. 

In  a  collaborative  effort  with  the  Laboratory  of 
Medicinal   Chemistry  and  Biology,   DEB,DCT,NCI,  we  have 
undertaken  kinetic  studies  of  the  drug  sangivamycin,  a 
pure  RNA  synthesis   inhibitor.     Preliminary  CxT  cloning 
studies  have  demonstrated  that  duration  of  exposure  is 
of  greater  importance  to  lethality  than  drug  concentra- 
tion.    In  this  respect  sangivamycin  is  similar  to 
adriamycin.     ^HTdR  and  ^H-uridine  uptake  studies  are 
planned  for  the  coming  year,  as  well   as  dual   parameter 
flow  cytometry  studies  of  acridine  orange  stained  cells. 
A  comparison  between  sangivamycin  and  adriamycin  will 
be  of  considerable  interest  to  us. 

2.1.3     Comparison  of  growth-promoting  properties  of  fetal 
calf  and  bobby  calf  serum. 

Because  of  anticipated  cattle  cycle-related 
shortages  of  fetal   calf  serum  during  the  coming  year, 
we  have  examined  the  growth-promoting  properties  of 
bobby  calf  serum  as  a  substitute.     At  the  same  concentra- 
tions bobby  calf  serum  did  not  support  late  stage  growth 
of  Sarcoma  180  in  vitro  as  well   as  fetal   calf  serum. 
Additional   studies  at  higher  concentrations  of  bobby 
calf  serum  will   be  carried  out  this  year. 

2.2     Studies  of  human  myelomc  in   vitro. 

Our  myeloma  cell   line  was  found  to  be  contaminated  by 
mycoplasma.     We  have  recently  received  a  fresh  line  of  cells, 
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and  our  kinetic  and  immunofluorescence  studies  in  this  new 
line  will  be  carried  out  in  the  coming  year. 

2.3  Tamoxifen  and  cell  synchronization  in  DMBA-induced  mammary 
tumors. 

The  potential  synchronizing  effects  of  tamoxifen  and 
estrogen  were  explored  by  flow  cytometry  in  DMBA-induced 
mouse  mammary  tumors,  in  a  collaborative  study  with  the 
Medicine  Branch.  No  synchronizing  effects  have  been  observed 
to  dote. 

2.4  Experimental  mouse  bone  marrow  studies  in  vivo. 

A  radioautographic  study  of  mouse  bone  marrow  sections 
following  treatment  with  hydroxyurea  was  completed  this  year. 
The  prominent  participation  of  the  central  region  of  the  marrow 
in  the  recovery  process  suggests  that  recruitment  of  rapidly 
proliferating  cells  into  rapid  cycle  is  the  predominant  process 
during  recovery,  and  not  cell  cycle  blockade  with  cell 
synchronization. 

2.5  Artifacts  of  mithramycin  staining  in  flow  cytometry  studies. 

To  quantitate  the  hype rchromat ism  artifact  associated 
with  mithramycin  staining  of  aging  ethanol -fixed  cells, 
lymphocytes  were  obtained  from  8  normal  individuals,  fixed 
and  run  at  monthly  intervals  against  fresh  samples.  Maximum 
hype rchromat ism  has  not  been  reached  at  8  months  for  refrig- 
erated samples.  However,  samples  left  at  room  temperature 
have  been  found  to  achieve  maximum  hyperchromatism  within 
24-48  hours.  Other  staining  artifacts  encountered  include 
cytoplasmic  fluorescence,  melanin  interference  with  fluorescence 
in  melanoma  samples,  electrochemical  dye  bleaching  during 
concurrent  coulter  volume  measurement,  and  pseudo-aneuploidy 
due  to  hyperchromatism  of  monocytes  and  macrophages. 


3.  Clinical  Studies. 

3 . 1    The  Sezary  syndrome. 

Two  patients  with  the  Sezary  syndrome  and  prominent 
lymphadenopathy  were  injected  with  ^HTdR  i.v.  Serial  samples 
of  skin,  blood  and  lymph  node  aspirate  were  obtained  for 
radioautography.  Radioautographs  are  in  preparation  and  will 
be  processed  curing  the  coming  year.  These  studies  will 
explore  the  possibility  that  the  lymph  nodes  are  the  primary 
site  of  Sezary  cell  production. 
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3.2         Flow  cytometry-clinical   studies, 

3.2.1  Non-Hodgkin 's   lymphoma  --  collaborative  study  with  the 
Western  Lymphoma  Group. 

The  analysis  of  data  from  61   cases  of  non-Hodgkin's 
lymphoma  has  been  completed  and  a  manuscript  is  being 
prepared  for  publication.     Major  conclusions  are: 

a)  Among  the  B  cell   lymphomas,  the  samples  with 
the  largest  mean  G-j   cells  have  the  highest  S  fractions. 
Statistically,  this  relation  is  highly  significant. 

No  such  relation   is  apparent     in  the  T  cell   lymphomas. 

b)  Within  a  given  lymphoma,  the  subpopulations 
with  the  largest  G,   cells  also  have  the  highest  S 
fractions.     This  relation  holds  true  in  every  sample 
examined,   including  the  T  cell   lymphomas  and  normal 
nodes. 

c)  The  frequency  of  aneuploidy  is  highest  in  the 
large  B  cell   lymphomas  and  T  cell   lymphomas,  but  the 
differences  among  groups  are  not  statistically 
significant. 

3.2.2  Ploidy  of  human  tumors. 

A  variety  of  human  solid  tumors  were  examined  by 
flow  cytometry.     The  majority  of  our  samples  were  from 
patients  with  ovarian  carcinoma  and  melanoma.     Aneuploidy 
is  much  more  common   in  the  solid  tumors  than   in  the 
lymphoma-leukemias.     Flow  cytometry  is  likely  to  be 
especially  useful   in  diagnosing  malignancy  in  effusions 
in  patients  with  solid  tumors.     We  will   continue  to  offer 
diagnostic  flow  cytometry  as  a  service  to  the  clinical 
center.     A  formal   request/report  form  has  been  approved 
by  the  Clinical   Records  Committee. 

3.2.3  Non-Hodgkin's  lymphoma  --  collaborative  study  with  the 
Medicine  Branch. 

Approximately  20  Medicine  Branch  patients  with 
lymphoma  have  been  studied  by  flow  cytometry  and  radio- 
autography.     Data  of  both  types  are  presently  available 
in  six  patients.     In     three  of  them,  the  ^HTdR  labeling 
index  is  higher  than  the  S  fraction  by  flow  cytometry, 
suggesting  the  presence  of  low  level   DNA  synthesis  in 
postmitotic  cells. 
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3.2.4  Melanoma  --  collaborative  study  with  the  Medicine  Branch. 

A  collaborative  study  with  the  Medicine  Branch  has  been 
undertaken  to  study  the  potential  synchronizing  effects  of 
methotrexate  plus  citrovorum  rescue  on  melanoma,  and  its 
relation  to  responsiveness  to  methyl  CCNU.  Six  patients  have 
been  studied  to  date.  No  synchronizing  effects  have  been 
observed  to  date.  The  study  is  continuing. 

3.2.5  Acute  myelogenous  leukemia  --  collaborative  study  with  Mount 
Sinai  Medical  Center. 

A  survey  of  kinetic  perturbations  induced  by  various  agents 
in  patients  with  AML  has  been  undertaken  in  a  collaborative 
study  with  Dr.  Michael  Greenberg  at  the  Mount  Sinai  Medical 
Center  in  New  York.  To  date  seven  courses  of  various  agents 
including  AMSA,  dichloromethotrexate  and  leukaphoresis  have 
been  analyzed  by  flow  cytometry.  This  study  is  continuing. 

3.2.6  Acute  myelogenous  leukemia  --  collaborative  study  with  the 
the  Hematology  Service  at  Walter  Reed  Medical  Center. 

A  protocol  has  recently  been  developed  in  collaboration 
with  Walter  Reed  to  study  the  cell  kinetics  and  pharmacokinetics 
of  prolonged  adriamycin  infusions  in  patients  with  acute 
leukemia.  This  protocol  will  be  getting  underway  during  the 
coming  year. 

3.2.7  Kinetic  perturbations  in  human  solid  tumors. 

Our  protocol  for  obtaining  multiple  serial  samples  of 
marrow  and  tumor  in  patients  with  solid  tumors  receiving  single 
doses  of  single  agents  has  been  approved  by  the  Clinical 
Research  Committee  at  NIH.  This  study  will  be  getting  underway 
during  the  coming  year. 
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1 .  Agents  which  prevent  cardiac  toxicity. 

We  have  recently  examined  a  range  of  radical  scavengers  and  showr 
that  N-acetyl -cysteine  is  the  most  effective  one.  IND  and  patent 
rights  have  been  filed  for  this  discovery.  A  clinical  trial  testing 
whether  patients  treated  with  acetyl -cysteine  plus  adriamycin  develop 
less  cardiac  toxicity  than  those  receiving  adriamycin  alone  has  been 
initiated  in  cooperation  with  Dr.  Gottdiener  in  NHLBI. 

2.  Adriamycin  Pharmacokinetics. 

Dr.  Weltz  is  in  the  process  of  setting  up  an  HPLC  assay  for 
adriamycin  and  its  metabolites  to  be  used  in  support  of  a  variety 
of  clinical  protocols. 

3.  Endogenous  free  radical  defense  mechanisms  as  determinants  of  tissue 
toxicity. 

We  have  shown  that  cardiac  tissue  lacks  catalase  and  nonselenium 
GSH-peroxidase.  It  contains  superoxide  dismutase  and  selenium 
dependent  GSH-peroxidase.  The  latter  is  depleted  by  adriamycin 
administration. 

4.  Animc.l  model  work. 

We  continue  our  work  in  defining  the  acute  and  chronic  mouse  model 
of  adriamycin  cardiac  toxicity. 
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SUMMARY  OF  WORK  (200  words  or  less  -  underline  keywords) 

1)     An  endogenous   inhibitor  of  cyclic  nucleotide  phosphodiesterase  (PDE) 
from  bovine  brain  was  purified  and  was  identified  by  thin  layer  chromatography 
and  HPLC  as  hypoxanthine.     Modes  of  action  of  hypoxanthine,  inosine,   inosine 
5 '-monophosphate   (IMP)  on  PDE  from  bovine  brain  were  elucidated.     2)     The  super- 
natant of  the  cultured  human  Leukemia  cells,  CEM,  was  fractionated  on  a  DEAE- 
cellulose  column  into  two  PDEs:     Pj  and  Pjj   in  the  order  of  elution  from  the 
column.     In  the  presence  of  free  Ca++,  the  Pj  PDE  was  activated  threefold  by 
calmodulin   (Ca++-dependent  protein  activator).     Calmodulin  has  no  effect  on 


PlI  enzyme.     Both  Pj  and  Pn  PDE  can  hydrolize  either  cyclic  AMP  or  cyclic 
GMP.     Pii  enzyme  was  inhibited  by  hypoxanthine,   inosine,   IMP,  theophylline  or 
3- isobutyl-1 -methyl   xanthine   (IBMX).     The  mechanisms  of  inhibition  were  also 
studied.     3)     A  switch   in  Ca+'^-dependent  to- in  dependent  cyclic  GiAP  PDE  fails 
to  occur  during  development  in  retinas  of  Irish  setter  dogs  with  inherited 
degeneration.     This  coupled  with  low  levels  of  calmodulin  in  affected  retinal 
appears  to  res,u1t  in  the  derangement  in  cyclic  nucleotide  metabolism  that  is 
characteristic  of  this  hereditary  degenerative  disease. 
707  


Z01-CM-065n^03-CP 

Evidence  that  the  PDE  exists  in  multiple  molecular  forms  and  that 
these  isozymes  are  distributed  unequally  in  different  tissues  makes  the 
PDE  particularly  suitable  enzyme  for  pharmacological  studies  and  manipu- 
lations. The  concentrations  of  cyclic  nycleotides  in  cells  or  tissues 
may  be  lowered  or  elevated  by  the  selective  inhibitors  or  activators  of 
the  different  PDE  isozymes.  Through  inhibition  or  activation  of  PDE 
in  affected  tissues  it  may  be  possible  to  alter  the  course  of  diseases 
characterized  by  an  abnormal  metabolism  of  cyclic  nycleotides. 

1)  In  a  search  for  endogenous  regulators  for  PDE,  we  found  that 
the  ultrafi Urate  of  bovine  brain  homogenate  contained  a  PDE  inhibitor. 
The  inhibitor  containing  fraction  was  further  purified  by  ion  exchange 
column  chromatography  and  gel  filtration  chromatography.  The  purified 
inhibitor  was  found  to  be  a  small  molecular  weight  compound  which  had 

a  maximum  ultraviolet  absorption  at  248nm.  This  compound  was  identi- 
fied by  thin  layer  chromatography  and  high  pressure  liquid  chromato- 
graphy as  hypoxanthine.  These  findings  suggest  that  hypoxanthine  may 
serve  as  an  endogenous  regulator  for  the  hydrolysis  of  cyclic  nucleo- 
tides by  PDE. 

2)  We  studied  the  interaction  of  inosine  and  related  compounds 
with  a  purified  bovine  brain  PDE  which  catalyzed  the  hydrolysis  of 
both  cyclic  AMP  and  cyclic  GMP.  Alternative  substrate  inhibition 
experiments  indicated  that  cyclic  AMP  and  cyclic  GMP  were  hydrolyzed 
by  the  same  enzyme  and  that  they  shared  a  common  binding  site. 

Inosine,  IMP,  and  hypoxanthine  competitively  inhibited  the 
hydrolysis  of  cyclic  AMP  and  cyclic  GMP  by  bovine  brain  PDE.  The 
inhibitor  constants  of  inosine,  IMP  and  hypoxanthine  in  inhibiting 
enzymatic  hydrolysis  of  cyclic  AMP  were  0.36,  1.30,  and  2.50  mM  re- 
spectively. With  cyclic  GMP  as  substrate,  the  inhibitor  constants 
were  0.50,  2.40,  and  3.00  mM  for  inosine,  IMP  and  hypoxanthine, 
respectively. 

The  percent  inhibition  by  inosine,  IMP  and  hypoxanthine  of  the 
activity  of  PDE  was  not  altered  by  the  addition  of  calmodulin  to  the 
enzyme.  The  effect  of  calmodulin  was  not  affected  by  these  purine  inhibitors. 
These  results  suggest  that  the  binding  site  of  calmodulin  differed 
from  that  of  the  inhibitors  and  from  that  of  cyclic  AMP  and  cyclic  GMP. 

3)  Kinetic  and  pharmacologic  studies  of  PDE  activity  of  malignant 
cells  have  continued  in  our  laboratory.  Kinetic  characterization  of 
Pjj  PDE  of  CEM  cells  showed  that  the  enzyme  has  higher  affinities  toward 
cyclic  GMP  than  cyclic  AMP.  Km  values  for  cyclic  AMP  and  cyclic  GMP  are 
15  and  7  uM  respectively.  IBMX  is  the  most  potent  inhibitor  of  Pji  PDE 
with  IgQ  of  17  or  5  uM  when  cyclic  AMP  or  cyclic  GMP  serves  as  substrate. 
Theophylline,  hypoxanthine,  inosine  and  IMP  were  less  potent  inhibitors. 
The  patterns  of  inhibition  appear  to  be  competitive  with  the  natural  sub- 
strates. 
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4)     We  have  investigated  PDE  activity  in  the  retinas  of  Irish  setter 
dogs  which  develop  a  hereditary  form  of  retinal   degeneration.     The  second 
week  after  birth   is  critical   in  retinal   development  in  dogs  since  the 
photoreceptors  begin  to  differentiate  during  this  period.     At  day  9  cyclic 
GMP-PDE  activity  was  already   lower  in  the  dystrophic  dog   (244  pmol/mg 
protein/min)  than  in  heterozygous  controls   (309  pmol/mg/min) .     Cyclic  AMP- 
PDE  activity  was  the  same  in  affected  and  control   retinas  at  9  days  however. 
Cyclic  GMP-PDE  activity  in  control   retinas  rose  7-fold  by  the  time  of 
photoreceptor  maturation  at  7-weeks.     Lower  cyclic  GMP-PDE  activity  was 
observed  in  affected  retinas  during  development  compared  with  control 
retinas  while  no  differences  were     observed  in  cyclic  AflP-PDE  activity. 
Measurement  of  endogenous  calmodulin  for  cyclic  GMP-PDE  using  calmoduTin- 
deficient  brain  PDE  enzyme  indicated  lower  amounts  in  affected  than   in 
control   retinas  in  each  age  group  studied.     No  differences  were  observed 
with  calmodulin  using     H-cyclic  AMP  as  substrate. 

Activity  of  cyclic  GMP-PDE  was  investigated  in  the  presence  of 
exogenous  brain  calmodulin  or  EGTA.     The  latter  was  used  since  calcium 
ion  is  necessary  for  calmodul in-induced  increases   in  PDE  activity.     The 
addition  of  brain  calmodulin  increased  PDE  activity  in  the  9  day  control 
retina  while  added  EGTA  decreased  activity.     In  the  9  day  affected  retina, 
the  inhibitory  effect  of  EGTA  was  also  apparent  as  was  the  stimulatory 
effect  of  brain  calmodulin.     At  approximately  5  weeks  and  7  weeks,  neither 
brain  calmodulin  nor  EGTA  has  any  marked  effect  on  PDE  activity  in  the 
control   retina.      In  contrast,  EGTA  continued  to  exert  an   inhibitory 
effect  in  the  dystrophic  retina  while  the  addition  of  brain  calmodulin 
restored  PDE  activity  to  the  levels  seen   in  the  control. 

Developmental   changes   in  enzyme  patterns  have  been  well   known  for 
some  time.     Our  data  strongly  indicate  that  a  normal   switch   in  PDE  type 
fails  to  occur  in  affected  retinas  during  photoreceptor  development  and 
that  the  low  level   of  calmodulin  present  in  these  retinas  may  not  be 
sufficient  to  maintain  adequate  cyclic  GMP-PDE  activity.     For  the  first 
time, therefore,  it  appears  that  "calmodulin"  can  directly  be  linked  to 
a  disease  process. 
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Liu,  Y.P.   and  Wong,  V:     A  heat-stable  protein  inhibitor  of  cyclic  3',  5'- 
nucleotide  phosphodiesterase.     Biochim.   Biophys.  Acta.     583:273-278,   1979. 

Liu,  Y.P.   and  Schwartz,  H.S.:     Protein  activator  of  cyclic  AMP  phosphodi- 
esterase and  cyclic  nucleotide  phosphodiesterase  in  bovine  retina  and 
bovine  lens.     Biochim.   Biophys.   Acta.   526:186-193,   1978. 

Wong,  v.,  Marsden,  E.,  and  Liu,  Y.P.:     Cyclic  nucleotides  in  retino- 
blastoma and  malignant  tissues.     The  role  of  phosphodiesterase  protein 
activator  and  retinal   inhibitor.     Iji  Ocular  Pathology  Update,  Masson 
Publishing  USA,   Inc.,  in  press. 

Wong,   v.,  Marsden,  E. ,  and  Liu,  Y.P.:     Experimental   intraocular  malignancy. 
Transaction  of  American  Ophthalmoloqical  Soc. ,  in  press. 
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Liu,  Y.P.  and  Cheung,  W.Y.:  Cyclic  nucleotide  phosphodiesterases. 
Molecular  and  Cellular  Biochemistry,  in  press. 

Liu,  Y.P.,  Krishna,  G.  ,  Aguirre,  G. ,  and  Chader,  G. :  Inherited  retinal 
degeneration.  Involvement  of  cyclic  GMP  phosphodiesterase  and  protein 
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Objectives  of  Research  and  Me.'thods  Employed; 

A.  Objectives. 

The  primary  goals  of  the  research  program  in  Molecular 
Toxicology  are:  1)  to  elucidate  fundamental  chemico-biologic 
interactions  underlying  target  organ  and  target  cell  cytotoxicities 
and  carcinogenicities  by  chemical  agents,  and  2)  to  provide 
consultation  and  expertise  in  the  development  and  application  of 
analytical  methodologies  required  by  clinical  research  programs 
of  the  Clinical  Oncology  Program,  DCT,NCI. 

B.  Methods. 


A  wide  variety  of  instrumentation  and  techniques  are  employed 
in  these  investigations.  Metabolic  and  dispositional  studies 
utilize  traditional  methodologies  and  instrumental  techniques 
including  GC-mass  spectrometry  and  high-pressure  liquid  chromato- 
graphy. Toxicologic  studies  employ  biochemical  measures  of  cellular 
alterations,  as  well  as  morphologic  measures  such  as  high-resolution 
light  microscopy,  electron  microscopy,  and  autoradiography. 


II-  Research  Program  Description:  Specific  Projects  and  Suborojects-- 
Background  Accomplishments;  Ongoing  Activities;  Future  Plans: 

A.  Analytical  and  Clinical  Pharmacology. 

1 .  5-Fluorouracil  (5-FU) 

The  quantitative  plasma  5-FU  assay  developed  by  the  MTS 
and  described  in  the  1978  Annual  Report  is  being  applied  by 
other  CPB  investigators  to  ongoing  COP  clinical  studies.  The 
primary  MTS  role  in  this  project  is  essentially  completed. 


2.  Petamethylmel amine  (PMM). 


We  have  developed  a  sensitive  and  specific  GC-MS  quanti- 
tative assay  for  plasma  petamethylmel amine.  We  currently  are 
applying  this  method  to  pharmacokinetic  investigations  in 
cancer  patients  receiving  the  drug  in  NCI  phase  I  clinical 
trials.  We  shall  also  study  PMM  metabolite  profiles  in 
patients  receiving  ring^'^C  and  methyl-'^C  labeled  drug.  In 
related  investigations  we  are  examining  the  possibility  that 
PMM  undergoes  metabolic  transformations  in  vivo,  leading  to 
alkylating  metabolites  which  have  antitumor  activity.  The 
mechanism  of  antitumor  action  of  the  melamines  presently  is 


unknown 
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Molecular  Toxicology. 

1.     Biochemical  mechanisms  in  drugrinduced  pulmonary  disease. 

Our  studies  have  played  a  major  role  in  the  development  of 
this  new  research  area.     During  the  past  year  we  have  been  heavily 
involved  in  communicating  our  studies  through  several    invited 
reviews,  and  presentations  at  national   symposia.     As  described  in 
previous  Annual   Reports   (1977  and  1978),  experimental    investiga- 
tions with  pulmonary  toxins  including  4-ipomeanol,  3-methylfuran, 
carbon  tetrachloride,  the  thioureas,  and  nitrofurantoin  have  led 
to  the  conceptualization  of  three  mechanistic  models  for  chemical- 
induced  lung  disease.     Each  of  these  three  models  shares  the 
common   feature  of  a  biotransformation  to  a  reactive  metabolite 
(i.e.   metabolic  activation).     In  mechanism  I,  the   "inert"  parent 
compound  is  metabolized  to  a  highly  reactive  ultimate  toxin   in 
situ  in  the  lung.      In  mechanism  II  the  ultimate  toxin  also  is  a 
highly  reactive  metabolite  of  the  parent  compound,  but  it  is 
formed  primarily  in  the  liver  and  is  transported  to  the  lung  via 
the  bloodstream.     In  mechanism  III,  the  cyclic  reduction/oxidation 
of  the  parent  compound  through  a  partially  reduced  free-radical 
form  leads  to  the  depletion  of  cellular  reducing  equivalents 
and  the  generation  of  potentially  toxic  "activated"  oxygen  species, 
such  as  superoxide  and/or  derivatives  thereof. 

Our  experimental    investigations   in  this  area  are  continuing 
along  several   avenues  including:     1)     in  vitro  studies  of  the 
metabolic  activation  of  4-ipomeanol   in  reconstituted  systems 
containing  purified  components,  including  pulmonary  cytochrome(s) 
P-450,  NADPH-cytochrome  P-450  reductase,  and  cytochrome  b^   (these 
studies  are  being  done  in  collaboration  with  Dr.  J.   Bend  and  R. 
Philpot,  NIEHS),  2)     studies  of  the  metabolic  bases  fgi^the  . 
striking  species-,  age-,' and  sex-related  differences   in  the  iji 
vivo  target  organ  alkylation  and  cytotoxicity  profiles  of  4-   , 
ipomeanol   in   laboratory  animals,  3)     studies  of  the  metabolic  and 
pharmacokinetic  bases  for  alterations  by  metabolic  inducers  and 
inhibitors  in  the  target  organ  specificity  of  metabolically- 
activated  alkylating  agents,  4)     studies  of  the  metabolic 
activation   (and  cellular  specificity  thereof)  of  4-ipomeanol   in 
systems  containing  intact  pulmonary  cells,   (These  systems  include 
lung  slices,   isolated  whole  lungs,  and  partially  resolved  lung 
cell   fractions;  some  of  these  studies  are  being  pursued  collabora- 
tively with   Dr.  J.   Bend,  NIEHS),  5)     continuing  metabolic, 
histopathologic  and  autoradiographic  studies  with  potent,  lung- 
toxic  furans   including  3-methylfuran  and  peril  la  ketone   (both  of 
which  occur  naturally  in  the  environment).     Studies  with  other 
lung-toxic  chemicals,   including  carbon  tetrachloride,  and  nitro- 
furantoin have  been  described  previously,   (1978  Annual   Report)   and 
now  are  essentially  completed.     In  future  investigations  we  shall 
attempt  to  determine  if  any  of  the  present  mechanistic  models  for 
chemical-induced  lung  injury  can  account  for  the  pulmonary 
toxicities  of  clinically  important  anticancer  drugs  such  as  BCNU, 
procarbazine,  cyclophosphamide. 
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2.  Physiology,  pharmacology,  and  toxicology  of  the  pulmonary  Clara 
cell. 

Our  previous  investigations   (see  Annual   Reports   1977  and 
1978  and  publications)   have  demonstrated  that  the  pulmonary  Clara 
cell   is  a  site  of  cytochrome  P-450  monooxygenase  activity  in  the 
lung.     This  discovery  has   important   implications,  since  the 
presence  of  monooxygenase  enzymes  would  be  expected  to  make  this 
cell  jtype  especially  vulnerable  to  a  wide  variety  of  cytotoxic 
and/or  carcinogenic  chemicals  that  require  oxidative  metabolic 
activation.      In  ongcing  investigations  we  are  continuing  to 
explore  this  hypothesis  through  detailed  histopathologic,  auto- 
radiographic and  metabolic  investigations  with  a  variety  of 
pulmonary  cytotoxins  and  carcinogens.     We  shall   also  utilize  the 
selective  destruction  of  pulmonary  Clara  cells  with  agents  such  as 
4-ipomeanol   as  an  approach  to  the  study  of  the  biochemical   and 
physiologic  role  of  the  Clara  cell   in  normal    lung  function. 

3.  Design,  synthesis,  and  evaluation  of  potential  antitumor 
properties  of  organ  and  cell-specific  alkylating  agents. 

We  are  initiating  this   project  to  explore  the  antitumor 
activity  of  4-ipomeanol,  a  specific  pulmonary  alkylating  agent, 
in  vitro  and  in  vivo  in  appropriate  test  systems.     The  compound 
will   be  subjected  to  testing  in  standard  NCI  screening  systems 
as  well   as  in  vivo  in  nude  mice  bearing  animal   and  human  pulmonary 
renal,  and  gastrointestinal  tumor  xenografts.     If  any  promising 
activities  are  identified  in  these  initial   investigations,  a 
broader  set  of  studies  will   be  designed  and  initiated  to  explore 
further  the  potential   chemotherapeutic  utility  of  4-ipomeanol 
and  related  agents.     Appropriate  analogs,   homologues,  and  other 
structural   derivatives  will   be  prepared  and  tested  for  target 
organ  alkylation  and  toxicity  profiles.     Agents  demonstrating  max- 
imal  potency  and/or  extrahepatic  tissue  alkylation  specificity 
will  be  selected  for  further  studies  of  metabolism  and  antitumor 
activity. 

4.  Biochemical  mechanisms  in  drug-induced  renal   disease. 

In  previous  studies   (see  1978  Annual   Report)   utilizing  the 
toxic  furan  derivative,  4-ipomeanol,  we  demonstrated  that  acute 
renal  tubular  necrosis  could  result  from  the  in  situ  generation 
of  highly  reactive,  alkylating  metabolites  in  the  kidney.     We 
subsequently  have  found  that  susceptibility  to  this  type  of 
toxicity  is  age-dependent   (older  animals  more  susceptible)  and  sex- 
dependent   (males  more  susceptible)   in  mice.     Moreover,  these 
differences   in  susceptibility  to  renal  toxicity  correlate  closely 
with  the  respective  levels  of  renal   alkylation  in  these  various 
groups.      In  ongoing  studies  we  are  investigating  the  metabolic, 
and  pharmacokinetic  bases  for  these  differences.     In  future 
studies  we  plan  to  investigate  the  possible  role  of  metabolism  in 
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renal  toxicities  by  clinically  important  antitumor  drugs  (e.g. 
methylCCNU)  and  to  consider  the  possible  modulatory  roles  of  age- 
and  sex-related  differences  in  their  metabolism,  and  how  this  may 
affect  susceptibility  to  their  renal  toxicity. 

5.  Long-term  toxicity  and/or  carcinogenicity  studies. 

Because  of  the  possible  importance  of  4-ipomeanol,  3-methyl- 
furar,  and  several  other:"  related  furans ,  as  naturally  occurring 
toxicants,  carcinogenicity  studies  of  these  compounds  have  been 
undertaken.  (These  studies  are  being  pursued  in  collaboration 
with  Drs.  James  and  Elizabeth  Miller,  McCardle  Laboratory  for 
Cancer  Research,  Madison,  Wisconsin). 

In  addition,  long-term  inhalation  toxicology  studies  are 
underway  with  3-methylfuran  (studies  in  collaboration  with  Dr.  H. 
Witschi,  Oak  Ridge  National  Laboratory,  Oak  Ridge,  Tennessee). 

Comparative  carcinogenicity  studies  also  are  being  pursued 
on  dimethylhydrizine  and  its  deuterated  (d^)  analog.  Similar 
studies  will  be  performed  also  with  procarBazine  and  its  deuter- 
ated analog.  These  studies  should  permit  the  identification  of 
intramolecular  sites  of  metabolism  and  activation  of  these  com- 
pounds and  thereby  contribute  to  the  elucidation  of  the  reactions 
leading  to  their  cytotoxicities  and  carcinogenicities.  (These 
studies  are  being  pursued  collaboratively  with  Dr.  S.Nelson,  Dept. 
of  Pharmaceutical  Chemistry,  University  of  Washington,  Seattle). 

6.  Glutathione  (GSH):  Cellular  homeostasis;  role  as  protective 
factor  in  cytotoxicity  by  alkylating  agents  and  reactive  metabo- 
lites; formation  of  conjugates  with  reactive  metabolites,  and  role 
of  GSH  transferases. 

Previous  Annual  Reports  (1977,  1978)  described  our  ongoing 
studies  on  1)  the  induction  of  tissue  GSH  biosynthesis  by  cobal- 
tous  chloride  and  salts  of  other  divalent  metals,  2)  on  the 
protective  role  of  GSH  in  pulmonary  toxicities  by  alkylating 
metabolites,  and  3)  on  the  high  concentrations  of  GSH  in  the 
gastric  mucosa  and  its  possible  role  in  gastric  carcinogenesis. 

In  recently  initiated  studies  we  have  been  successful  in 
developing  a  new  assay  method  for  the  determination  of  glutathione 
adducts  of  highly  reactive,  alkylating  metabolites.  The  method 
utilizes  high-pressure  anion  exchange  chromatography  (HPAEC).  The 
method  has  permitted  the  detection,  quantitation,  and  isolation 
of  two  gluthathione  adducts  formed  in  vitro  in  incubations  of 
lung  microsomes  in  the  presence  of  NADPH,  GSH,  and  4-ipomeanol. 
Structural  studies  presently  underway  on  these  conjugates  should 
help  elucidate  the  chemical  identity  of  the  alkylating  metabo4 
lite,(s)  responsible  for  the  pulmonary  alkylation  and  toxicity  by 
4-ipomeanol  in  vivo.  The  possible  role  of  pulmonary  and  hepatic 
GSH-transferase  enzymes  in  promoting  the  detoxification  of 
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4-ipomeanol   also  is  being  investigated,  and  the  new  assay  proceed- 
ure  for  the  GSH  conjugates   is  essential   for  these  studies.     The 
possible  general  applicability  of  the  GSH  conjugate  assay  method 
to  the  analysis  of  adducts   formed  from  a  wide  variety  of 
alkylating  agents  and  metabolites  shall   be  examined  in  the 
future. 

7.  Prostaglandin  synthetase  and  cytochrome  P-450  independent 
pathways  of  activation  of  chemical   carcinogens. 

In  a  recently  initiated  project  we  are  examining  the  possible 
role  of  prostaglandin  synthetase  in  the  metabolic  activation  of 
polycyclic  hydrocarbons  in  target  tissues  for  polycyclic  hydro- 
carbon-induced^carcinogenesis.     In  the  past,  practically  all 
attention  has  been   focused  on  cytochrome  P-450  mediated,  NADPH- 
dependent  pathways  of  hydrocarbon  activation.     However,  major 
target  organs  for  experimental   carcinogenesis  studies  with  the 
polycylics  include  the  lungs,  the  skin,  and  the  forestomach. 
Paradoxically,  these  tissues  contain  relatively  little  cytochrome 
P-450  monooxygenase  activity,  compared  to  nontarget  tissues  such 
as  the  liver. 

In  preliminary  studies  we  have  found  that  mouse  forestomach 
tissue  is  almost  completely  devoid  of  NADPH-dependent  metabolic 
activity  towards  BP,  but  it  does  possess  an  arachidonic  acid- 
dependent,   indomethacin-inhibitable,  activity  that  promotes  the 
formation  and  irreversible  DNA  binding  of  BP  metabolite(s) 
(polycyclics  induce  almost  a  100%  incidence  of  tumors  of  the 
forestomach  in  mice). 

In  related  studies  we  are  examining  the  arachidonic  acid- 
dependent  metabolism  of  carcinogenic  polycyclic  hydrocarbons  in 
avian   lungs.     Avian  lungs  are  unique  in  that  they  lack  the 
pulmonary  Clara  cells  and  other  bronchiolar  cells  typical   of 
other  species.     Moreover,  cytochrome  P-450  levels  are  low  or 
absent  in  avian   lungs,  as   is  also  their  capacity  to  metabolize 
agents  such  as  4-ipomeanol    (the  latter  compound  is  a  potent 
hepatatoxin   in  birds,  but  does  not  damage  the  lungs  of  avians). 
We  therefore  are  exploring  the  possible  value  of  comparative 
studies  utilizing  avian   lungs,   in  the  investigation  of  cytochrome 
P-450  independent  pathways  of  carcinogenic  hydrocarbon  activation. 
Preliminary  results  show  that  avian   lungs  possess  an  active 
arachidonic  acid-dependent  pathway  for  benzo(a)pyrene  metabolism. 

8.  Membrane  phospholipid  biochemistry  and  physiology. 

In  collaboration  with  Dr.  B.V.  Rama  Sastry  (Vanderbilt 
University)  and  Dr.  J.  Axelrod  (NIMH),  the  possible  role  of 
membrane  phospholipid  methyltransferases  in  normal  membrane 
physiology  is  being  investigated.     Thus  far,  a  new'HPLC  analytical 
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method  for  phospholipid  analyses  has  been  developed,  and  the 
method  has  been  applied  to  several  projects   including  1)     the 
study  of  the  properties  of  two  methyl transferases  which  convert 
phosphatidylethanolamine  to  phosphatidylcholine  in  rat  liver,  and 
2)  in  an  investigation  showing  selective  changes   in  phospholipid 
methyl  transferases  during  induction  of  rat  liver  microsomal   cyto- 
chrome P-450  by  phenobarbital   and  3-methylcholanthrene. 

Significance  to  Biomedical   Research  and  the  Program  of  the  Institute: 

The  potential   utility  of  existing  cancer  chemotherapeutic  agents 
is  frequently  hindered  by  dose-limiting  toxicities  to  target  organs  such 
as  the  gastrointestinal  tract,  bone  marrow,  liver,  kidney  and  lung. 
Moreover,  many  antitumor  agents   in  current  use  are  also,   in  themselves, 
potent  carcinogens.     Thus,  as  the  longer-term  survival   of  patients  on 
antitumor  drug  therapy  becomes  a  reality,  the  problems  of  drug-induced 
secondary  cancer  paradoxically  will   assume  greater  significance. 

The  elucidation  of  molecular  mechanisms  whereby  cytotoxic  and/or 
carcinogenic  chemicals  exert  their  biologic  effects  hopefully  will 
contribute  to  the  improved  usage  of  existing  chemotherapeutic  agents, 
and  will   help  provide  a  more  rational   basis  for  the  design  of  new  drugs 
with  optimal   tumoricidal   activity  but  minimal  toxicity  to  normal 
tissues. 


IV.     Awards  and  Other  Recognition: 

A.     Invited  presentations  of  research  at  national   and  international 
symposia: 

Symposium  on  Clinical   Biochemical   Pharmacology  of  5-Fluorouracil 
and  Anticancer  Pyrimidines,  July  22-23,  1978,  Marseille,  France. 

International  Symposium  of  the  Princess  Takamatsu  Cancer  Research 
Fund  on   "Naturally  Occurring  Carcinogens-Mutagens  and  Modulators  of 
Carcinogenesis",     January  23-25,   1979,  Tokyo,  Japan. 

Symposium  on   "The  Scientific  Basis  of  Toxicity  Assessment",  April 
15-19,   1979,  Gatlingburg,  Tennessee. 

Symposium  on  "Environmental  Toxicology",  January  19,  1979,  Burling- 
ton, Vermont. 

CIBA  Foundation  Symposium  on   "The  Toxicological  Significance  of 
Interaction  of  Environmental   Chemicals  with  Drug-Metabolizing 
Enzymes",  October  23-25,  1979,  London,  England. 
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B.     Awards: 

Dr.   Boyd  received  the  Achievement  Award  of  the  Society  of 
Toxicology  in  March,   1979,  and  the  Commendation  Medal   of  the  United 
States  Public  Health  Service,  June,   1979. 

Publications : 
A.     Abstracts. 


Buckpitt,  A.R.   and  Boyd,  M.R. :     Xenobiotic  metabolism  in  birds, 
species   lacking  pulmonary  Clara  cells.     Presented  at  the  Joint 
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1.  We  have  initiated  studies  of  the  uptake  and  cellular  pharmacology 
of  meithotrexate  in  the  human  breast  cancer  cell   line  ZR-7  in  tissue 
culture.     We  have  strong  evidence  of  polyglutamation  of  methotrexate 
by  these  cells  after  prolonged  incubation   (>1   hour),  as  indicated  by 
behavior  on  gel   filtration,  failure  to  efflux  from  tumor  cells,  and 
inhibiting  effects  on  dihydrofolate  reductase.     The  therapeutic 
significance  of  polyglutamation  will   be  studied  in  future  work. 

2.  Inhibition  of  ara-C  degradative  enzymes  by  uridine  and  UMP  analogs 
has  been  demonstrated;   inhibitors  of  cytidine  deaminase  included  FUdR, 
3-deazaUR,  BUdR,  and  physiologic  nucleosides.     3-DeazaUMP  .and  FdUMP 
inhibited  deoxycytl dilate  deaminase.     In  vitro  studies  showed 
synergistic  interaction  of  ara-C  and  3-deazauridine  with  Sarcoma  180 
cells  containing  cytidine  deaminase  but  not  with  L1210  cells  which   lack 
this  enzyme.     The  studies  provide  a  rationale  for  ara-C  combinations  with 
3-deazauridine  and  other  uridine  deratives. 

3.  Following  demonstration  of  a  melatonin  receptor  in  peripheral 
gonadal   tissues,  we  have  established  that  melatonin  depresses  the 
concentration  of  progesterone  and  estrogen  receptors  in  hamster  uterus 
both  after  in  vivo  administration  and  with   in  vitro  organ  culture. 
Studies  are  continuing  to  confirm  the  protective  effect  of  melatonin 
on  Sprague-Dawley  rats  treated  with  the  carcinogen  DMBA  and  are  again 
positive  at  this  writing. 

4.  Methotrexate-5-FU  schedule  dependent  interactions  have  been 
determined  in  tissue  culture  with  the  human  breast  cancer  cell    line 
ZR-7.     WX  at  the  same  time  or  preceeding  5-FU  produced  optimum  results 
although  no  augmentation  of  5-FU  nucleotide  levels  or  incorporation 
into  RNA  was  established.     5-FU  preceeding  MTX  clearly  antagonized 

the  antipurine  effects  of  MTX  in  this  cell   line. 

5.  Phase  I  studies  of  the  new  antitumor  agent  PALA  (phosphono-N- 
actyl-L-aspartic  acid)   have  been  completed  and  have  shown  dose-limiting 
gut  and  skin  toxicity  at  2  gm/m^/d  x  5d.     A  good  partial   response 
continues  at  7+  months  in  a  patient  with  colon  carcinoma.     Phase  II 
studies   in  non-oat  cell   lung  cancer  and  in  colo-rectal   cancer  are 
underway. 

6.  A  new  assay  for  PALA  based  on  competitive  binding  to  E.Coli 
aspartate  transcarbamylase  has  been  developed  and  is  being  used  to 
define  PALA  pharmacokinetics. 

7.  A  number  of  clinical  projects  in  conjunction  with  the  medicine 
Branch  have  been  completed  in  the  past  year  and  are  included  in  our 
list  of  publications. 


724 


Z01-CM-06513-03-CP 
Clinical    Publications: 

Chang,  P.,  Wiernik,  P.H.,  Reich,  S,D.,  Coleman,  H.C.,  Stoller,   R.G., 
Hande,  K.R.,  Chabner,  B.A.,  and  Bachur,  N.R.:     Prediction  of  response 
to  cytosine  arabinoside  and  daunorubicin   in  acute  non lymphocytic 
leukemia.     In^ Therapy  of  Acute  Leukemias,  Proceedings  of  the  2nd 
International   Symposium,   Rome,   Dec.    1977,   F.   Mandelli    (Edj   Lombardo 
Editore,   Rome,    148-156,   1979. 

Chabner,  B.A.,  Johnson,  R.E.,  Young,  R.C,  Canellos,  G.P.,  Hubbard, 
S.P.,  Johnson,  S.K.,  and  DeVita,  V.T.:     Sequential   nonsurgical   and 
surgical   staging  of  non-Hodgkin 's   lymphoma.      Cancer.     4^^:922-925,   1978. 

Rosenberg,  S.A. ,  Kent,  H. ,  Costa,  J.,  Webber,  B.L.,  Young,  R.C., 
Chabner,  B.A. ,  Baker,  A.R.,  Brennan,  M.R.,  Chretien,  P.B.,  Cohen,  M.H., 
deMoss,   E.V.,  Sear,   H.F.,  Seipp,  C,  and  Simon,   R.  :     Prospective 
randomized  evaluation  of  the  role  of  limb-sparing  surgery,   radiation 
therapy  and  adjuvant  chemoimmunotherap^  in  the  treatment  of  adult 
soft  tissue  sarcomas.     Surgery,     84{l):62-69,  July,   1978. 

Young,   R.C.,   Chabner,   B.A.,  Hubbard,  S.P.,   Fisher,   R.I.,   Bender,   R.A., 
Anderson,  T. ,  Simon,   R.M.,    Canellos ,  G. P. ,  and  DeVita,  V.T.:     Advanced 
ovarian  adenocarcinoma:     A  prospective  clinical   trial   of  melphalan 
(L-PAM)   versus  combination  chemotherapy.     New  Engl .  J.   Med.   299:1261- 
1266,   1978. 

Greene,  M.H.,  Macher,  A.M.,  Hernandez,  A.D.,  Tomecki ,   K.J.  and  Chabner, 
B.A. :     Disseminated  cryptococcosis  presenting  as  palpable  purpura. 
Arch.    Intern.    Med.      138:1412-1413,   1978, 

Locker,   G.Y.,   Doroshow,  J.H,,  Zwelling,   L.A.,   and  Chabner,   B.A.:     The 
clinical   features  of  hepatic  angiosarcoma:     A  report  of  four  cases 
and  a  review  of  the  English  literature.     Medicine       58:48-64,   1979. 

Chabner,  B.A.:     Nodular  non-Hodgkin 's   lymphoma.     The  case  for 
watchful  waiting.     Ann.    Internal   Med.     90:115-117,   1979. 

Johnson,  B.L.,   Fisher,   R.I.,  Bender,  R.A.,  DeVita,   V.T.,  Chabner,  B.A., 
and  Young,   R.C.:     Hexamethylmelamine  in  alkylating  agent-resistant 
ovarian  carcinoma.      Cencer.      42:2157-2161,   1978. 

Young,  R.C.,  Canellos,  G.,  Chabner,  B.A.,  Hubbard,  S.P.,  and  DeVita, 
V.T.:     Patterns  of  relapse  in  advanced  Hodgkin's  disease  treated  with 
combination  chemotherapy.     Cancer.     42:1001-1007,   1978. 

Rosenberg,   S.A.,   Chabner,   B.A.,  Young,   R.C.,  et  al :     The  treatment  of 
osteogenic  sarcoma.     I.     The  effect  of  adjuvant  high-dose  methotrexate 
following  amputation.     Cancer  Treat.    Rep. ,   in  press. 

Johnson,  B.L.,  Fisher,   R.I.,  Bender,   R.A. ,   DeVita,  VT.,  Chabner, 
B.A.,  and  Young,   R.C.:     Hexamethylmelamine  in  alkylating-agent- 
resistant  ovarian  carcinoma.      Cancer.     42:2157-2161,   1978. 

725 


Z01-CM-06513-03-CP 
Johnson,   R.G.,   Canellos,   G.P.,  Young,   R.C.,   Chabner,   B.A.,  and  DeVita, 
V.T. :     Chemotherapy  (cyclophosphamide,  vincristine,  and  prednisone) 
versus  radiotherapy  (total   body  irradiation)   for  Stage  III-IV  poorly 
differentiated  lymphocytic  lymphoma.      Cancer  Treat.    Rep.     62:321-325, 
1978, 


Research  Publications: 

Hande,   K. ,   Reed,   E. ,   and  Chabner,   B.A:     Allopurinol   kinetics.      Clin. 
Pharmacol,   and  Therap,     23:598-605,   1978. 

Johns,  D,G,,  Wolpert-Defilippes,  M.D.,  Mandelbaum-Shavit ,   F.,  Chabner, 
B.A.,   Bono,   V,J.,  and  Ademson,   R.H.:     Pharmacological   action  of 
Maytansine.      Current  Chemotherapy.      1180-1182,     1978. 

Chabner,  B.A.,  Jacobs,  S.,  Stoller,   R.G.,  Hande,   K.  ,   and  Young,   R.C.: 
Methotrexate  disposition  in  humans:     Case  studies  in  ovarian  cancer 
and  following  high- dose  infusion*.     Drug  Metabolism  Rev.     8(1 ):  107- 
117,1978. 

Cohen,  M. ,   Bender,   R.A. ,   Donehower,   R, ,  Myers,   C,E.,   and  Chabner,   B.A,: 
Reversibility  of  high  affinity  binding  of  methotrexate  in  L1210  murine 
leukemia  cells.     Cancer  Res.     38:2866-2870,   1978. 

Cohen,  M. ,  Lippman,  M, ,  and  Chabner,  B. :  Role  of  pineal  gland  in 
etiology  and  treatment  of  breast  cancer.     Lancet       2:814-816,   1978. 

Hande,  K.R. ,  Donehov-er,  R.C.,  and  Chabner,  B.A:     Pharmacology  and 
pharmacokinetics  of  high-dose  methotrexate  in  man.     In  Clinical 
Pharmacology  of  Antineoplastic  Drugs.     Pinedo,  H.M,  lEd,),  Elsevier/ 
North  Holland  Press   (New  York),  97-114,   1978, 

Myers,  C.E.   and  Chabner,     B.A.:     General   strategy  of  staging  and  therapy 
of  non-Hodgkin's  lymphomas.     Recent  Results   in  Cancer  Res.     65:145- 
148,   1978. 

Myers,  C.  ,  Brooks,  A.,  and  Chabner,  B.A:  The  value  of  monitoring 
plasma  methotrexate  concentrations  during  antineoplastic  therapy. 
Hahnemann  Symposium,     46:25,   1978. 

Cohen,  M, ,   Roselle,  D, ,  Chabner,  B,,  Schmidt,  T.J.,  and  Lippman,  M, : 
Evidence  for  a  cytoplasmic  melatonin  receptor.     Nature.     274:894-895, 
1978. 

Chabner,  B.A.,  Hande,   K,R,,  and  Drake,  J.C:     Ara-C  metabolism: 
Implications  for  drug  resistance  and  drug  interactions.     Bulletin  du 
cancer,     66:89-92,   1979. 


Jones,  R. ,  Buckpitt,  A.,  Londer,  G.,  Myers,  C. ,  Chabner,  B.,  and 
Boyd,  M, :     Potential   clinical   applications  of  a  new  method  for 

726 


Z01-CM— 6513-03tCP 

quantitation  of  plasma  levels  of  5-FU  and  B-^-fluorodeoxyuridine, 
Bulletin  du  Cancer.     66:75-78,   1979. 

Fisher,   R.I.,  Chabner,  B.A.,  and  Myers,  C.E,:     Phase  II  study  of 
high-dose  methotrexate  in  patients  with  advanced  malignant  melanoma. 
Cancer  Treat.    Rep.   63:147-148,   1979. 

Chabner,  B.A.,   Drake,  J.C,  and  Hande,  K.R.:     Brain  tumor  chemotherapy: 
Limitations  and  prospects  based  on  pharmacological   considerations. 
ln_    CMS     Complications  of  Malignant  Disease,  Macmillan  Press, 
Hampshire,  England,  in  press. 

Hande,  K.R.,  and  Chabner,  B.A.:     Pharmacology  and  biochemistry  of 
high-dose  methotrexate.     ^High-Dose  Methotrexate  Therapy  of  Clinical 
Cancer.      Block,  J.    (Ed.),   CRC  Press,   in  press. 

Hande,   K.R.  ,   Stoller,   R.G.,   Drake,  J.C,   Myers,   C.E.,   Rosenberg,  S.A. 
and  Chabner,  B.A. :     The  value  of  monitoring  plasma  methotrexate 
concentrations  during  high-dose  infusions.     Ei;rop.  J.   Cancer,   in  press. 

Chabner,  B.A.,  Hande,  K.R.,  Cohen,  M.   and  Donehower,  li.C:     High-dose 
methotrexate:     A  critical   overview.     J.   Surg.   Oncol . ,   in  press. 

Donehower,   R.C.,  Myers,  C.E.,  and  Chabner,  B.A. :     New  developments  on 
the  mechanism  of  action  of  antieoplastic  drugs.     Life  Sciences. ,   in 
press. 

Donehower,  R.C.,  Hande,  K.R.,   Drake,  J.C,  and  Chabner,  B.A.:     Presence 
of  2,4-diamino  N(10)  methylpteroic  acid  following  high-dose 
methotrexate.     Clin.   Pharm.  Therap. ,  in  press. 

Murinson,  D.C,  Anderson,  T.,  Schwartz,  H.S.,  Myers,  C.E.,  and 
Chabner,  B.A.:     Competitive  binding  radioassay  for  5-fluorodeoxyuridine 
5 '-monophosphate  in  tissues.     Cancer  Res. ,   in  press. 

Donehower,   R.C,  Erlichman,  C,  Schilsky,  R. ,  and  Chabner,  B.A.: 
Pharmacologic  considerations  in  adjuvant  therapy.     ln_  Proceedings 
of  the  Second  International   Conference  on  the  Adjuvant  Therapy  of 
Cancer,  S.   Salmon  and  S.E.  Jones   (Eds.),   in  press. 

Hande,   K.R.,  Chretien,  P.B.,  Elias,  E.G.,  Goldberg,  N.H.,  Brooks,  A.E., 
and  Chabner,  B.A.:     Thirty-six-hour  preoperative  high-dose  methotrexate 
infusion  in  patients  with  squamous  carcinoma  of  the  head  and  neck. 
Medical  &  Pediatric  Oncology,   in  press. 

Chabner,  B.A.:     Antimetabolites.     In_  Cancer  Chemotherapy  Annual. 
Pinedo,  H.M. ,  Ed.,  Excerpta  Medica,  Amsterdam,   in  press. 


727 


SMITHSONIAN  SCIENCE  INFORMATION  EXCHANGE 
PROJECT  NUMBER  (Do  NOT  use  this  space) 


U.S.  DEPARTMENT  OF 
HEALTH,  EDUCATION,  AND  WELFARE 
PUBLIC  HEALTH  SERVICE 
NOTICE  OF 
INTRAMURAL  RESEARCH  PROJECT 


PROJECT  NUMBER 

ZOl-CM-06514-Ol-CP 


PERIOD  COVERED 

October  1,  1978  to  September  30,  1979 


TITLE  OF  PROJECT  (80  characters  or  less) 

Pharmacology  and  Clinical  Application  of  Intraperitoneal  Chemotherapy 


NAMES,  LABORATORY  AND  INSTITUTE  AFFILIATIONS,  AND  TITLES  OF  PRINCIPAL  INVESTIGATORS  AND  ALL  OTHER 
PROFESSIONAL  PERSONNEL  ENGAGED  ON  THE  PROJECT 

PI:     Charles  Myers,  M.D.  ,  Senior  Investigator,  Head, 

Biochemical  Pharmacology  Section  CPB,DCT,NCI 

OTHERS:  J.L.  Speyer,  M.D.,  Clinical  Associate  CPB,DCT,NCI 

R.B.  Jones,  M.D.,  Clinical  Associate  CPB,DCT,NCI 

R.L.  Dedrick,  Ph.D.,  Biomed.  Eng.  &  Instrum.  Branch  DRS.NIH 

J.  Collins,  Ph.D.,   Biomed.  Eng.  &  Instrum.  Branch  DRS.NIH 

A.  Guarino,  Ph.D.,  Chief,  Lab.  of  Toxicology  DTP,DCT,NCI 

M.  Brennan,  M.D.,  Surgery  Branch  DCT,NCI 

P.  Sugarbaker,  M.D.,  Surgery  Branch  DCT,NCI 

B.R.  Ozols,  M.D.,  Clinical  Associate  MB,DCT,NCI 
N.R.  Dunnick,  M.D.,  Senior  Investigator,  Diagnostic 

Radiology  Deptartment  CC,NIH 


COOPERATING  UNITS  (if  any) 

Medicine  Branch,  DCT,NCI;  Biomedical  Engineering  &  Instru- 
mentation Branch,  DRS,NIH;  Surgery  Branch,  DCT,NCI;  Diagnostic  Radiology 
Department,  CC,NIH. __ 


i^ 


LAB/BRANCH 


Clinical  Pharmacology 


Biochemical  Pharmacology 


INSTITUTE  AND 


N^f^WfPl,  Bethesda,  Maryland  20014 


TOTAL  MANYEARS: 


3  1/2 


PROFESSIONAL: 


1/2 


CHECK  APPROPRIATE  BOX(ES) 
D  (a)   HUMAN  SUBJECTS 

D  (al)  MINORS   n  (a2)  INTERVIEWS 


n  (b)  HUMAN  TISSUES 


n  (c)  NEITHER 


SUMMARY  OF  WORK  (200  words  or  less  -  underline  keywords) 

This  laboratory  has  been  involved  in  trying  to  improve  the  therapeutic 
efficacy  of  anti -neoplastic  agents  by  administering  them  intraperitoneal ly  via 
semi -permanent  dialysis  catheters  to  patients  with  tumor  confined  to  the 
intra-abdominal  space. 

We  have  finished  clinical  trials  of  methotrexate  and  5-FU  and  are 
currently  conducting  phase  I  trials  of  adriamycin  and  phase  II  trials  of 
i.p.  5-FU.  Pharmacologic  studies  are  being  conducted  to  define  the 
transport  of  these  drugs  across  the  human  peritoneum,  measure  the  possible 
first  pass  hepatic  clearance  and  levels  of  hepatic  perfusion,  and  correlate 
drug  levels  to  clinical  efficacy  and  toxicity. 


PHS-6040 
(Rev.  10-76) 


729 


ZOl-CM-06514-Ol-CP 

1 .  I. P.  Methotrexate. 

Drs.  Jones  and  Myers  with  the  assistance  of  Drs,  Brennan  and  Balow 
administered  increasing  doses  of  i.p.  methotrexate  with  peripheral 
leucovorin  rescue  to  five  patients.  Limiting  toxicity  consisted  of 
apparent  chemical  peritonitis.  There  were  no  tumor  responses.  A 
ratio  between  peritoneal  fluid  and  plasma  drug  levels  of  25  was 
achieved. 

2.  I.P.  5-FU. 

Drs.  Speyer,  Londer,  and  Myers  with  the  assistance  of  Drs. 
Sugarbaker,  Brennan,  Collins  and  Deidrick  have  conducted  phase  I  trials 
of  5-FU  i.p.  in  10  patients.  Dialysate  concentrations  ranged  from  5  uM 
to  5  mM  and  was  administered  for  8  consecutive  4-hour  exchanges 
every  two  weeks.  Limiting  toxicity  was  the  same  as  systemically 
administered  5-FU.  A  wery   steep  dose  toxicity  relationship  was 
observed.  There  were  two  objective  responses,  both  in  prior  treated 
ovarian  patients.  Peritoneal  drug  levels  fell  by  a  first  order 
mechanism  with  a  t  1/2  of  1.6  hours.  At  4  hours  a  ratio  between 
peritoneal  fluid  and  plasma  drug  levels  of  298  was  achieved. 

Currently  the  phase  II  trial  is  being  conducted.  Special  concur- 
rent investigations  include  1)  correlation  of  drug  response  to  in  vitro 
cell  culture  sensitivity  assay  in  collaboration  with  Dr.  Ozols, 

2)  correlation  of  drug  levels  to  indocyanine  green  clearance,  and 

3)  correlation  of  drug  levels  and  toxicity  with  bone  marrow  FdUMP 
levels  in  collaboration  with  Dr.  Murinson. 

3.  I.P.  Adriamycin. 

Preclinical  studies  have  been  conducted  by  Drs.  Ozols,  Myers, 
Locker,  Doroshow,  and  Young,  and  Ms.  Karen  Grotzinger  to  establish  a 
model  and  rationale  for  i.p.  adriamycin,  a  murine  ovarian  tumor  model. 
Drs.  Ozols  and  Myers  with  the  assistance  of  Drs.  Sugarbaker  and 
Brennan  are  conducting  phase  I  studies.  Three  patients  have  been 
treated  with  5  mg  to  40  mg  per  2  liter  dialysate.  Fever  and  Hyperamy- 
lasemia  in  one  patient  may  indicate  local  toxicity.  In  two  patients 
there  was  a  significant  decrease  in  ascites  volume  subsequent  to  drug_ 
administration.  Preliminary  measurements  indicate  the  peritoneal  fluid 
to  plasma  drug  ratio  achieved  to  be  at  least  30.  Dr.  Weltz  has  been 
working  on  adapting  an  HPLC  assay  to  analysis  of  these  samples  so  that 
both  parent  compound  and  metabolites  can  be  measured  and  correlations 
made  separately  to  clinical  efficacy  and  toxicity. 
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The  Medicine  Branch  is  a  major  clinical  facility  of  the  National  Cancer  Institute 
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MAJOR  ACCOMPLISHMENTS  IN  1978: 

Ovarian  Carcinoma: 

Established;    (1)   For  the  first  time  a  combination  chemotherapy  program 

(Hexa-CAF)  which  was  more  effective  than  the  previous  drug  of 
choice  (L-PAM)  in  advanced  ovarian  cancer.   Median  duration 
of  survival  for  patients  treated  with  Hexa-CAF  is  29  months, 
almost  1  1/2  years  longer  than  previously  published  therapies 
for  the  disease. 

(2)  The  importance  of  accurate  staging  in  early  ovarian  can- 
cer.  Almost  one-third  of  patients  with  allegedly  localized 
disease  were  upstaged  with  repeat  laparotomy  at  Ovarian  Cancer 
Study  Group  Institutions.  21/67  (32%)  patients  referred  to 
member  institutions  apparently  free  of  disease  were  actually 
found  to  have  undetected  residual  disease.   This  new  data  has 
important  implications  for  staging  and  adjuvant  chemotherapy 
in  early  ovarian  cancer. 

(3)  The  importance  of  histologic  grade  as  an  independent 
prognostic  factor  in  advanced  disease  was  established  for  the 
first  time. 

(4)  Identified  and  characterized  a  murine  ovarian  tumor  model 
which  is  useful  in  defining  pharmacologic  disposition  of 
drugs  of  potential  utility  in  ovarian  cancer. 

(5)  The  human  tumor  stem  cell  assay  for  ovarian  cancer  and 
defined  sensitivity  to  several  chemo therapeutic  agents  of 
human  ovarian  cancer.   Established  that  intraperitoneal  adria- 
mycin  can  achieve  cidal  concentrations  of  drug  in  women  when 
IV  administration  of  the  drug  cannot.   Established  that  Am- 
photericin B  at  concentrations  attainable  in  humans  will  not 
enhance  antitumor  effect  of  common  drugs  in  human  ovarian 
cancer. 

(6)  Patients  with  Ovarian  cancer  have  a  unique  defect  in  B 
cell  function  prior  to  treatment. 

(7)  The  potential  etiologic  role  of  cosmetic  talc  in  ovarian 
cancer. 

Published:     The  Hexa-CAF  combination  chemotherapy  program;  reviews  of  the 
status  of  staging  and  treatment  of  ovarian  cancer;  the  acti- 
vity of  Hexamethylmelamine  in  alkylating  agent-resistant 
ovarian  cancer.   The  failure  of  Adrlamycln  as  a  salvage  agent 
in  progressive  ovarian  cancer.   The  use  of  the  ovarian  stem 
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cell  assay  for  evaluating  intraperitoneal  adriamycin  therapy; 
second  primary  neoplasms  following  treatment  of  ovarian 
cancer. 

Breast  Carcinoma; 

Established:    (1)   The  importance  of  steroid  hormone  receptors  as  a  prognos- 
tic factor  in  chemotherapy  as  well  as  endocrine  treatment. 
Lack  of  estrogen  receptor  is  associated  with  an  increased 
response  rate  to  cytotoxic  chemotherapy  in  metastatic  breast 
cancer. 

(2)  Probability  of  response  to  endocrine  manipulation  in 
advanced  breast  cancer  is  related  to  the  quantitative,  as  well 
as  qualitative,  presence  of  the  estrogen  receptor. 

(3)  That  estrogen  recepter  status  is  the  most  important 
prognostic  variable  in  predicting  response  to  endocrine  thera- 
py in  metastatic  breast  cancer. 

(4)  The  relationship  between  the  progesterone,  androgen,  es- 
trogen and  glucocorticoid  receptors  and  response  to  endocrine 
and  cytotoxic  chemotherapy  in  metastatic  breast  cancer. 

Published:     Reviews  of  the  role  of  hormone  receptors  in  the  management  of 
human  cancer;  the  role  of  glucocorticoid  receptors  in  human 
and  leukemic  leukocytes;  the  management  of  male  breast  cancer. 
Principles  of  hormone  therapy  in  human  cancer. 

Non-Hodgkin' s  Lymphoma; 

Established:    (1)   The  importance  of  histologic  conversion  on  the  relapse 
frequency,  response  to  therapy  and  subsequent  survival  of 
patients  with  non-Hodgkin's  lymphoma. 

(2)  That  important  morphological  differences  identifiable  by 
light  microscopy  will  identify  groups  of  Diffuse  Histiocytic 
Lymphoma  patients  which  are  now  curable  with  established 
combination  chemotherapies. 

(3)  The  evolution  of  a  lymphoma  with  helper  T-cell  charac- 
teristics in  Sezary  Syndrome. 

(4)  The  activity  of  VP-16  in  the  treatment  of  combination 
chemotherapy  resistant  non-Hodgkin's  lymphoma. 

(5)  The  patterns  of  leukemic  progression  of  non-Hodgkin's 
lymphomas. 
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Published:     Comprehensive  studies  on  CNS  complications  of  lymphomas;  the 
manifestations  of  lymphoma  presenting  in  bone  and  GI -tract; 
the  activity  of  ant i- thymocyte  globulin  as  a  specific  immu- 
notherapy against  human  T  cell  lymphomas;  the  equivalence  of 
combination  chemotherapy  (CVP)  with  total  body  irradiation 
and  CVP  in  the  management  of  advanced  nodular  lymphoma. 

Hodgkin's  Disease; 

Established:    (1)   That  a  persistent  defect  in  T  cell  function  occurs  in 
Hodgkin's  disease  patients  who  are  long-term  disease  free 
survivors.   This  defect  is  intrinsic  to  the  disease  and  not  to 
the  intensive  therapy  because  the  defect  is  not  seen  in 
patients  with  diffuse  histiocytic  lymphoma  who  have  been  cured 
with  intensive  radiotherapy  or  chemotherapy. 

(2)  That  this  persistent  defect  appears  to  be  due  to  an  ab- 
normal function  of  suppressor  T  cells  in  the  disease. 

(3)  That  prolonged  disease  free  survival  can  be  achieved  in 
Hodgkin's  disease  following  reinduction  with  MOPP  after  first 
relapse. 

Published ;     Predictable  patterns  of  relapse  after  chemotherapy  in  advan- 
ced Hodgkin's  disease.   These  studies  provide  the  basis  for 
the  use  of  combined  modality  therapy  (x-ray  plus  MOPP)  in  the 
management  of  the  disease;  comprehensive  review  of  the  immuno- 
logical aspects  of  Hodgkin's  disease;  comprehensive  review  of 
the  chemotherapy  of  Hodgkin's  disease. 

Genitouf ihafy  Neoplasms: 

Established:  (1)  The  benefits  of  extensive  cytoreductive  surgery  prior  to 
chemotherapy  in  the  management  of  advanced  testicular  carcin- 
oma. 

(2)  A  clinical  program  for  systemically  evaluating  new  drugs 
in  the  treatment  of  bladder  cancer. 

(3)  The  important  use  of  tumor  markers,  alpha  fetoprotein  and 
human  chorionic  gonadotropin  in  the  management  of  patients 
with  metastatic  testicular  tumor. 

C4)   The  previously  unrecognized  and  potentially  dangerous 
complications  of  hypomagnesemia  and  renal  magnesium  wasting 
in  patients  treated  with  cis-platinum. 

Published;     Comprehensive  reviews  of  the  role  -ot.  chemotherapjy  J.n  the 

management  of  bladder  cancer  and  recent  advances  in  diagnosis 
and  therapy  of  testicular  germ  cell  neoplasms. 
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Melanoma: 


Established:    (1)   Adjuvant  therapy  of  poor  prognosis  Stage  I  and  II  mela- 
noma patients  with  MeCCNU,  BCG,  BCG  +  tumor  cell  vaccine  has 
not  yet  produced  a  significant  survival  difference  although 
MeCCNU  appears  to  be  the  superior  therapy. 

(2)  Responses  to  estrogen  (DES)  therapy  occur  in  less  than 
10%  of  patients  with  disseminated  melanoma  but  apparently 
only  occur  in  patients  who  are  negative  for  estrogen  recep- 
tors. 

(3)  High  dose  methotrexate  with  leukovorin  rescue  is  inactive 
•  in  previously  treated  patients  with  metastatic  melanoma. 

(4)  Kinetics  studies  on  melanoma  discussed  under  Section  en- 
titled Kinetics  of  Cellular  Proliferation. 

Soft-Tissue  Sarcomas: 

Established:    The  benefit  of  high  dose  methotrexate  as  an  adjuvant  therapy 
in  osteogenic  sarcoma  compared  to  historical  controls,  and 
the  major  impact  of  chemotherapy  and  repeat  surgery  in 
management . 

Published:     The  importance  of  adjuvant  chemotherapy  with  adriamycin-cy- 
toxan  in  improving  the  survival  and  disease-free  survival 
of  patients  with  adult  soft  tissue  sarcomas. 

Other  major  accomplishments  in  1978  will  be  found  in  the  individual  project 
title  reports  for  the  Medicine  Branch: 

ZOl-CM-03420-lO-M 
ZO1-CM-06500-06-M 
Z01-CM-0340A-08-M 
Z01-CM-06700-06-M 
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SUMMARY  OF  WORK  (200  words  or  less  -  underline  keywords) 

The  purpose  of  this  project  is  to  study  alteration  in  the  immune  system  caused 
by  malignancy  and  chemotherapy.  Analysis  of  the  non-specific  immune  system  in 
patients  cured  of  Hodgkin's  disease  with  MOPP  chemotherapy  reveals  that  they  are 
significantly  immunosuppressed  tor  "greater  than  12  years.  An  ongoing  study  has 
demonstrated  that  patients  with  active  Hodgkin's  disease  and  patients  cured  of 
Hodgkin's  disease  are  more  sensitive  to  a  macrophage  suppressor  cell  than 
normals.  Further  studies  are  underway  to  characterize  the  genetics  of  this 
increased  sensitivity  to  suppression.  Diffuse  histiocytic  lymphoma  patients 
treated  with  similar  combination  chemotherapy  do  not  have  significant  immuno- 
suppression. A  unique  B  cell  defect  in  the  immune  system  of  patients  with 
ovarian  cancer  has  reeentlyTeen  published.  The  chemotherapy  and  immunotherapy 
sensitivities  of  an  animal  model  of  ovarian  cancer  have  been  described.  Studies 


of  combined  modality  therapy  are  currently  underway.  Human  peripheral  blood 
lymphocytes  cytotoxic  to  autologous  ovarian  tumor  are  being  developed  in  vitro. 
The  immunosuppressive  properties  of  chlorozotocin  are  being  analyzed  m  a  phase 
II  clinical  study. 
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SUMMARY  OF  WORK  (200  words  or  less  -  underline  keywords) 

The  primary  goal  of  the  Cellular  Kinetics  Section  is  to  develop  a  better  under- 
standing of  the  kinetic  behavior  of  normal  and  tumorous  tissues  and  to  use  such 
information  to  design  optimal  forms  of  chemotherapy.  Toward  this  end  both  animal 
studies  and  studies  in  patients  have  been  undertaken. 

This  year  alterations  in  DNA  synthesis  induced  by  chenytherapy  in  normal  and 
tumorous  murine  tissues  have  been  completed  and  published. Cellular  kinetic 
studies  in  an  ovarian  carcinoma  murine  tumor  model  have  been  completed  and 
accepted  for  publication  this  year.  Pharmacokinetics  of  intraperitoneal 
administration  of  methotrexate  and  adriamycih  have  been  related  to  cellular 
kinetics,  tissue  penetration  and  systemic  toxicity  for  the  first  time.  Other 
animal  studies  include:  The  kinetics  effects  of  tamoxifen  followed  by  estrogen, 
tamoxifen  or  estrogen  alone  have  been  studied  in  the  DMBA  induced  breast  cancer 
in  Sprague-Dawley  rats.  The  tumors  are  studied  by  autoradiography,  TdR  incorpor- 
ation, and  flow  cytometry.  No  evidence  of  recruitment  or  synchronization  with 
estrogen,  following  tamoxifen  occurred  at  1,  2  or  3  days  post- therapy.  ^ This 
pypftrinif^nt  is  beiTig  repeated,  using  different  time  points  to  look  for  recruitment , 

PHS-6040  -jyi 


ZOl-CM-03420-lO-M 

following  hormonal  therapy. 

Studies  are  proceeding  with  cultured  murine  melanomas  (Cloudman  CCL-53,  lA 
and  Mel)  and  human  melanomas  (FCC-1  and  HM-1)  to  look  for  melatonin  receptors 
and  responsivity  to  MSH  as  measured  by  increased  tyrosinase  production. 

The  kinetic  perturbation  in  normal  mouse  bone  marrow  following  Hydroxyurea  is 
being  examined  autoradiographically.  The  study  shows  that  the  marrow  is 
repopulated  not  only  by  cells  in  the  subendosteal  region,  but  also  by  re- 
cruitment of  more  slowly  cycling  cells  in  the  central  region,  normally  con- 
sidered the  zone  of  granulocyte  differentiation.  Recovery  of  the  normal 
kinetic  gradient  occurred  by  96  hours. 

(2)  Kinetics  studies  in  patients  with  ovarian  cancer  after  methotrexate  and 
adriamycin  therapy'  have  been  carried  out]  Flow  microfluorometry  studies  of 
ascites  and  solid  tumors  from  patients  with  histiocytic  lymphomas,  ovarian 
tumors,  and  melanoma  have  been  sequentially  analyzed  after  treatment. 
Patients  with  Stage  III  malignant  melanoma  with  cutaneous  or  subcutaneous 
metastases  are  randomized  to  receive  methotrexate  for  48  hours  (S  mg/M  PO 
q6h)  followed  by  Leucovorin  rescue,  followed  by  MeCCMJ  (250  mg/M  )  or  the 
same  dose  of  MeCCNU  alone.  This  protocol  is  designed  to  examine  the  in  vivo 
effects  of  MeCCMJ  and  to  test  the  feasibility  of  in  vivo  synchronization  of 
malignant  melanoma.  Patients  have  serial  biopsies  of  cutaneous  lesions 
obtained  for  H  -TdR  labeling  indices  and  single  cell  suspensions  are  made  for 
flow  cytometry.  Thus  far,  six  patients  have  been  treated  with  this  ongoing 
protocol . 

Patients  with  cutaneous  metastases  of  breast  cancer  on  MB- 160  have  also 
participated  in  a  similar  kinetic  protocol.  Biopsies  of  the  cutaneous 
lesions  are  obtained  pre- treatment  and  on  days  5  and  7  for  H  -TdR  labeling 
indices  and  PDP  indices.  Six  patients  have  participated  thus  far  in  this 
protocol  designed  to  test  the  rationale  for  the  basis  of  the  therapeutic 
design. 

Additional  studies  include  the  pharmacokinetics  and  cellular  kinetic  effects 
of  intraperitoneal  5-FU  and  adriamycin  in  patients  with  ovarian  cancer  with 
ascites. 

In  addition,  the  human  tumor  stem  cell  assay  has  been  established  this  year 
in  the  laboratory"!!  Assays'  on  the  sensitivity  of  human  ovarian  cancer  to 
alkylating  agents,  5-FU,  adriamycin  and  cis -platinum  have  been  studied  and 
related  to  attainable  in  vivo  concentrations .  Studies  on  the  potential  for 
amphotericin  B  to  enhance  cytotoxic  drug  transport  in  human  ovarian  cancer 
have  been  completed. 
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1978. 
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SUMMARY  OF  WORK  (200  words  or  less  -  underline  keywords) 

The  laboratory  of  in  vitro  marrow  culture,  is  concerned  with  granulopoiesis . 
The  NCI-Abbott  human  granulocyte  colony  stimulating  factor  has  had  a  FDA 
Bureau  of  Biologies  IND  approval  for  human  trial.   Four  patients  have 
received  this  material  and  the  laboratory  has  been  responsible  for  examining 
marrow  and  peripheral  blood  granulopoiesis,  and  serum  CSA  content  of  these 
patients. 
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SUMMARY  OF  WORK  (200  words  or  less  -  underline  keywords) 

The  clinical  whole  body  hyperthermia  project  (WBH)  has  examined  the  feasibility 
and  safety  of  combining  whole  body  hyperthermia  temperatures  to  41.8°C  for  2 
hours  with  adriamvcin  and  with  methyl  CCNU.   To  date  12  patients  have  received 
WBH  +  adriamycin  beginning  at  10/m2,  progressing  by  10  mg/m  every  two 
patients,  and  currently  at  50  mg/m  .   Toxicities  include  usual  WBH 
toxicities  of  fatigue,  peripheral  neuropathy,  diarrhea,  nausea,  minor  pressure 
burns,  post  WBH  fever,  as  well  as  alopecia  at  40  mg/m  ,  mild  leukopenia  at 
40  mg/m  and  an  instance  of  adriamycin  induced  cardiomyopathy  at  380  mg/m  cum. 
dose  of  adriamycin. 

Sixteen  patients  have  received  WBH  +  methyl  CCNU  with  similar  WBH 
toxicities  described  above,  but  no  evidence  of  myelosuppression  indicating  a 
problem  with  either  the  absorption,  biodegradation,  or  metabolism  of  the  oral 
medicine.   Current  investigations  combine  WBH  with  the  intravenous  nitrosourea 
BCNU. 
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In  addition  to  the  antitumor  effect,  ongoing  studies  include  pharmacokinetic 
studies  with  BCNU,  evaluation  of  WBH  4-  adriamycin  effects  on  catecholamine 
production,  EKG  effects  of  WBH  +  chemotherapy,  as  well  as  immunologic 
evaluation. 
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SUMMARY  OF  WORK  (200  words  or  less  -  underline  keywords) 

The  areas  of  investigation: 

1.  Cytogenetic  studies  of  human  neoplastic,  hematological,  and  congenital 
diseases  and  of  members  of  high-risk,  cancer  families. 

2.  Observation  of  chromo somal  aberrations  and  teratogenic  effects  of  mitotic 
inhibitors,  such  as  azarbine,  vincristine,  colchicine,  maytansine  and 
other  Phase  I  drugs  using  in  vivo  and  in  vitro  techniques . 

3.  In  vitro  cytogenetic  studies  of  direct  tumor  material  and  tissue  culture 
lines  established  from  patients  with  Burkitt's  lymphoma. 

4.  Detection  of  sister  chromatid  exchanges  in  families  with  ataxia 
telangiectusia  and  Bloom's  syndrome . 
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5.  Studies  of  the  cytogenetic  effects  of  hyperthermia  and  various 
chemo therapeutic  agents  (Methyl-CCNU,  Adriamycin,  etc.)  on  human 
lymphocytes. 

6.  Early  detection  of  secondary  leukemia  in  patients  with  non-Hodgkin's 
lymphoma  or  CLL  using  chromosomal  abnormalities  as  markers. 

7.  Observation  of  chromosomal  abnormalities  in  patients  with  cutaneous 
T-cell  lymphomas .   Studies  performed  on  peripheral  blood,  bone  marrow 
and  lymph  node  specimens. 

8.  Cytogenetic  studies  of  induced  and  spontaneous  guinea  pig  leukemias. 

Publications : 

1.  Whang-Peng,  J.,  Lee,  Knutsen,  T.,  Chang,  P.,  and  Nienhuis,  A.: 
Cytogenetic  studies  in  patients  with  myelofibrosis  and  myeloid  metaplasia. 
Leukemia  Res.  2:  41-56,  1978. 

2.  Whang-Peng,  J.,  and  Young,  R.  C. :  Cytogenetic  studies  in  leukemia,  in 
Review  of  Hematology,  Vol  II,  A.  A.  Gordon,  R.  Silber,  J.  LoBue  (Eds.), 
pp.  375-462,  1978. 

3.  Cheng,  W-S,  Cheng,  A.,  Chu,  E.,  and  Whang-Peng,  J.:  Atypical  fluorescent 
body  of  the  interphase  nuclei  of  buccal  mucosal  cells  and  its  relation- 
ship to  the  Y  chromosome.   Acta  Cytol.  22:  268-2  72,  1978. 

4.  Cheng,  W-S,  Tarone,  R.  E.,  Andrews,  A.  D.,  Whang-Peng,  J.,  Robbins,  J.  H.; 
UV-induced  sister  chromatid  exchanges  in  xeroderma  pigmentosum  and  in 
Cockayne's  syndrome  lymphoctye  cell  lines.   Cancer  Research.  38:  1601- 
1609,  1978. 

5.  Sieber,  S.  M. ,  Whang-Peng,  J.,  Botkin  C,  and  Knutsen,  T.:  Teratogenic 
and  cytogenetic  effects  of  some  plant-derived  antitumor  agents  (Vin- 
cristine, colchiciue,  maytansine,  VP-16-213,  and  VM-26)  in  mice. 
Teratology,  18:31-48,  1978. 

6.  Longo,  D.  L.,  Whang-Peng,  J.,  Jaffe,  E.,  Triche,  T.  J.,  Young,  R.  C: 
Myeloproliferative  sjrndromes:   A  unique  presentation  of  chronic  myelogen- 
ous leukemia  (CML)  as  a  primary  tumor  of  bone.   Blood  52:  793-810,  1978. 

7.  Tosato,  G.,  Whang-Peng,  J.,  Levine,  A.  S.,  Poplack,  D.  G.:  Acute  lympho- 
blastic leukemia  followed  by  chronic  myelocytic  leukemia.   Blood  52: 
1033-1036,  1978. 

8.  Cheng,  W-S.,  Mulvihill  J.,  Greene  M.  H.,  Pickle  L.  W.,  Tsai  S.,  and 
Whang-Peng,  J.:   Sister  chromatid  exchanges  and  chromosomes  in  chronic 
myelogeneous  leukemia  and  cancer  families.  Int.  J.  Cancer  23:  8-13,  1979. 
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9.  Li,  F.P.,  Potter,  N.U.,  Buchanan,  G.R.,  Vawter,  G. ,  Whang-Peng,  J.,  and 
Rosen,  R.B. :  A  familial  syndrome  of  acute  leukemia,  hypoplastic 
anemia,  and  cerebellar  ataxia:   association  with  marrow  C-chromosome 
deletion.   Amer.  J.  Med.  65:  933-940,  1978. 

10.  Whang-Peng,  J.,  Bunn,  P.,  Knutsen,  T.,  Schechter,  G.P.,  Gazdar,  A.F., 
Mathews,  M.J.,  and  Minna,  J.D.:   Cytogenetic  abnormalities  in  patients 
with  cutaneous  T-cell  lymphomas.   Cancer  Treat.  Rep.  (In  Press) 

11.  Whang-Peng,  J.,  Knutsen,  T.,  O'Donnell,  J.F.,  and  Brereton,  H.D.:   Acute 
non-lymphocytic  leukemia  and  acute  myeloproliferative  syndrome  following 
radiation  therapy  for  notl-Hodgkin's  lymphoma  and  chronic  lymphocytic 
leukemia:  cytogenetic  studies.   Cancer  (In  Press). 

12.  Ross,  D.D.,  Wiernik,  R.H. ,  Sarin,  P.,  and  Whang-Peng,  J.:   Loss  of  termi- 
nal deoxynucleotidyl  transferase  (TdT)  activity  ae  a  predictor  of  emer- 
gence of  resistance  to  chemotherapy  in  a  case  of  chronic  myelogenous 
leukemia  in  blast  crisis.   Cancer   (in  Press). 

13.  Whang-Peng,  J.,  Lee,  E.C.,  and  Hubbell,  H.R.:   Karyology.   In  Inbred 
and  Genetically  Defined  Strains  of  Laboratory  Animals.   (In  Press) . 

14.  Gratwohl,  A. A.,  Bull,  M.E.,  Graw,  R.G.,  Jr.,  Norton,  L.,  and  Knutsen,  T.: 
Methorexate  and  citrovorum  factor  after  histoincompatible  allogeneic 
bone  marrow  transplants  in  dogs.   Acta  Haematol.  60:  233-242,  1978. 

15.  Gorin,  N.C.,  Elgjo,  R. ,  Stout,  F. ,  and  Knutsen,  T. :   Long-term  preserva- 
tion of  canine  bone  marrow:  in  vitro  studies.   Blood  Cells  4:  419-429, 
1978. 

16.  Whang-Peng,  J.  and  Knutsen,  T.:  Lymphocytic  leukaemias,  acute  and 
chronic.  In  Clinics  in  Haematology,  Vol.  9,  D.G.  Penington  (Ed.). 
(In  Press) 
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antiemetic  study  using  scopolamine  impregnated  patches  has  been  initiated 
with  greater  than  25  patients  already  on  study.   Under  Dr.  Zwelling's  direc- 
tion, further  elucidation  of  the  characteristics  of  DDP-DNA  interactions  have 
been  achieved,  verifying  the  validity  of  DNA-DNA  crosslinks  correlating  with 
mutagenecity  and  lethality. 

(3)  Dr.  Murinson  has  successfully  developed  a  competitive-binding  assay  for 
FdUMP,  thus  making  it  possible  to  evaluate  patterns  and  mechanisms  of  sensi- 
tivity and  resistance  to  5-FU.  Preliminary  studies  with  murine  tumors  demon- 
strate that  the  C  x  T  values  of  free  intracellular  FdUMP  correlate  with  bio- 
logically observed  effects  and  that  in  at  least  one  murine  model,  resistance 
is  conveyed  by  rapid  disappearance  of  formed  FdUMP,  not  inability  to  convert 
5-FU  to  FdUMP. 


Publications; 

1.  Zwelllng,  L.A.,  Anderson,  T.,  and  Kohn,  K.W.:   DNA-protein  and  DNA 
interstrand  crossllnklng  by  els-  and  trans-platinum  (II)  diammlnedi- 
chloride  in  L1210  mouse  leukemia  cells.   Cancer  Res.  39:  365-369,  1979. 

2.  Zwelllng,  L.A.,  Bradley,  M.O.,  Sharkey,  N.A.,  Anderson,  T. ,  and  Kohn, 
K.W.:   Mutagenecity,  cytotoxicity  and  DNA  crosslinking  in  V79  Chinese 
hamster  cells  treated  with  cis-  and  trans-platinum  (II)  diamminedl- 
chloride.   Mutation  Research.   (In  Press) 

3.  Murinson,  D.S.,  Anderson,  T.,  Schwartz,  H.S.,  Myers,  C.E.,  and  Chabner, 
B.A.:   Competitive  binding  radloassay  for  5-fluorodeoxyuridine  5'- 
monophosphate  in  tissues.   Cancer  Res.  (In  Press) 

4.  Schilsky,  R.L.  and  Anderson,  T.:   Hypomagnesemia  and  renal  magnesium 
wasting  in  patients  receiving  cis-platinum.   Ann.  Int.  Med.   (In  Press) 
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metastatic  disease  comparing  chemotherapeutic ,  hormonal  and  chemoho rmonal 
regimens  are  imderway.   Biochemical  and  hormonal  marker  studies  are  undertaken 
and  coordinated  by  the  Medical  Breast  Cancer  Section.   These  studies  consist  of 
a  major  chemotherapy  trial  aimed  at  synchronizing  human  breast  cancer  cells 
with  hormonal  agents  for  more  successful  cell  cycle  phase  specific  chemotherapy; 
a  hormonal  therapy  trial  aimed  at  prospectively  evaluating  the  usefulness  of 
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Project  Description: 

The  Medical  Breast  Cancer  Service  was  established  In  July  1972  and  the 

clinical  program  was  initiated  in  January  1973.   It  was  responsible  to  the 

Office  of  the  Associate  Director,  COP,  until  its  shift  to  the  Medicine  Branch 
in  August  1974. 

I.  Clinical    Trials 

A.   Recurrent  disease  trials. 

1.  MB160,  a  randomized  trial  of  chemotherapy  i  hormonal  therapy 
aimed  at  inducing  cell  synchrony  was  initiated  in  August  of  1976. 
This  trial  has  54  patients  on  study  and  is  too  early  for  evaula- 
tion  although  preliminary  analysis  suggests  ER+  patients  may 
benefit  from  synchromization. 

2.  MB151,  a  randomized  trial  of  hormonal  therapy  in  first  recurrent 
breast  cancer  in  which  steroid  hormone  receptors  are  to  be 
evaluated  prospectively.   Twenty-eight  patients  have  been  entered 
thus  far,  and  this  study  is  too  early  for  evaluation. 

3.  MB132,  a  randomized  trial  of  tamoxifen  +  halotestin.   This  trial, 
nearing  completion  (112  patients  entered),  has  suggested  prelimi- 
narily that  tamoxifen  plus  halotestin  is  superior  in  response  rate 
and  that  both  regimens  are  substantially  less  effective  in  heavily 
pre-treated  patients. 

4.  A  Phase  II  trial  of  CIS  platinum  in  breast  cancer  is  completed. 
There  were  no  significant  PR's  or  CR' s  in  this  trial  of  22  patients. 

5.  A  Phase  II  trial  of  chlorozotcin  (this  trial  is  too  early  for 
evaluation) . 

II.  Ancillary  Studies 

A.   Steroid  Binding  Proteins  (SEP) 

SBP  are  being  prospectively  evaluated  in  all  breast  cancer  samples. 
These  include  analyses  for  androgen,  estrogen,  glucorticoid  and  pro- 
gestin receptors.   In  addition,  analyses  are  being  performed  on 
melanoma,  ovary,  colon,  male  breast  and  hematologic  malignancies. 
Numerous  publications  resulting  from  these  data  are  listed  below. 

IIL  Extramural  Activities 

A.   Breast  Cancer  Task  Force. 

Dr.  Lippman  is  on  the  Steering  Committee  of  the  Breast  Cancer  Task 
Force. 
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B.   National  Surgical  Adjuvant  Breast  Project. 

Dr.  Lippman  is  on  the  Endocrine  Connnittee  of  the  National  Surgical 
Adjuvant  Breast  Project. 

Dr.  Lippman  is  Associate  Clinical  Professor  at  the  USUHS  Medical 
School  and  attends  in  Endocrinology. 

Publications ; 

1.  Lippman,  M.E.,  Allegra,  J.C.,  Thompson,  E.B.,  Simon,  R. ,  Barlock,  A., 
Green,  L.,  Huff,  K.K.,  Do,  H.M.T.,  Aitken,  S.C.,  and  Warren,  R. :  The 
relationship  between  estrogen  receptors  and  response  rate  to  cytotoxic 
chemotherapy  in  metastatic  breast  cancer.  NEJM  298(22):  1223-1228,  1978. 

2.  Lippman,  M.E.,  Konior  Yarbro,  G.,  and  Leventhal,  B.G.:  Clinical  correla- 
tions of  glucocorticoid  receptors  in  human  leukemia  in  steroid  receptors 
and  the  management  of  cancer  ed  by  E.B.  Thompson  and  M.E.  Lippman,  CRC 
Press  (in  press)  1978. 

3.  Allegra,  J.C.,  Lippman,  M.E.,  Thompson,  E.B.  and  Simon,  R. :  The  influence 
of  steroid  hormone  receptors  in  response  to  chemotherapy  in  patients  with 
metastatic  breast  cancer  in  steroid  receptors  and  the  management  of  cancer 
ed  by  E.B.  Thompson  and  M.E.  Lippman.  CRC  Press  (in  press). 

4.  Allegra,  J.C.,  Lippman,  M.E.,  Thompson,  E.B.,  and  Simon,  R. :  An  associa- 
tion between  steroid  hormone  receptors  and  response  to  cytotoxic  chemo- 
therapy in  patients  with  metastatic  breast  cancer.  Cancer  Research,  38: 
4299-4304,  1978. 

5.  Allegra,  J.C.,  Lippman,  M.E.,  Thompson,  E.B.,  Simon,  R. ,  Barlock,  A., 
Green,  L.,  Huff,  K.K.,  Do,  H.M.T.,  Aitken,  S.C,  and  Warren,  R. :   An 
association  between  steroid  hormone  receptors  and  response  rate  to 
cytotoxic  chemotherapy  in  metastatic  breast  cancer.   Cancer  Treatment 
Reports,  62:  1281-1286,  1978. 

6.  Allegra,  J.C,  Lippman,  M.E.,  Thompson,  E.B.,  Simon,  R.,  Barlock,  A., 
Green,  L.,  Huff,  K.K.,  Do,  H.M.T.,  Aitken,  S.C,  Warren,  R. :  Estrogen 
receptor  status  is  the  most  important  prognostic  variable  in  predicting 
response  to  endocrine  therapy  in  metastatic  breast  cancer.   Eurap .  J . 
Cancer  (in  press). 

7.  Everson,  R.B.,  Lippman,  M.E.,  Thompson,  E.B.,  McGuire,  W.L.,  DeSombre, 
E.R.,  Wittliff,  J.L.,  Singhakowinta,  A.,  and  Neifeld,  M.P.:  Steroid 
receptors  in  male  breast  cancer  (submitted  to  Annals  of  Internal  Med.) . 

8.  Allegra,  J.C,  Lippman,  M.E.,  Thompson,  E.B.,  Simon,  R. ,  Barlock,  A., 
Green,  L.,  Huff,  K.,  Do,  H.M.T.,  and  Aitken,  S.C:  The  distribution, 
frequency,  and  quantitative  analysis  of  estrogen,  progesterone,  androgen 
and  glucocorticoid  receptors  in  human  breast  cancer.  Cancer  Research, 
(in  press) . 
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9.  Allegra,  J.C.,  Lippman,  M.E.,  Thompson,  E.B.,  Simon,  R. ,  Barlock  A., 

Green,  L.,  Huff,  K.,  Do,  H.M.T.,  Aitken,  S.,  and  Warren,  R. :  The  relation- 
ship between  the  progesterone,  androgen  and  glucocorticoid  receptor  and 
response  rate  to  endocrine  therapy  in  metastatic  breast  cancer,  Cancer 
Research   (in  press). 

10.  Lippman,  M.E.  and  Allegra,  J.C.:  Hormone  receptors  in  human  breast  cancer. 
New  England  Journal  of  Medicine,  299:  930-933,  1978. 

11.  Allegra,  J.C.  and  Lippman,  M.E.:  Steroid  hormone  receptors  in  human 
breast  cancer  in  Gynecologic  Society  for  the  Study  of  Breast  Disease. 
Grune  and  Stratton,  N.Y.  (in  press). 

12.  Allegra,  J.C.,  Lippman,  M.E.,  Green,  L.,  Barlock,  A.,  Simon,  R. ,  Thompson, 
E.B.,  Huff,  K.K.,  And  Griffin,  W. :  Estrogen  receptor  values  in  patients 
with  benign  breast  disease.  Cancer  (in  press). 

13.  Everson,  R.B.  and  Lippman,  M.E.:  Male  breast  cancer  in  Breast  Cancer 
Advances  in  Research  and  Treatment,  Volume  III.  Edited  by  W.L.  McGuire. 
Plenum  Press,  N.Y.  (in  press). 

14.  Allegra,  Joseph  C.  and  Lippman  M.E.:  Chemotherapy  for  breast  cancer. 
Cancer,  5:  13-16,  1979. 

15.  Lipsett,  M.D.  and  Lippman,  M.E.:  Endocrine  responsive  cancers  of  man  in 
Endocrinology,  ed  by  R.H.  Williams  and  W.B.  Saunders,  Philadelphia,  1979, 
(in  press) . 

16.  Allegra,  J.C,  Lippman,  M.E.,  Thompson,  E.R.,  Simon,  R.  Barlock,  A., 
Green,  L.,  Huff,  K.K. ,  Do,  H.M.T.,  Aitken,  S.,  and  Warren,  R. :  The 
relationship  between  steroid  receptor  status  and  disease  free  interval 
in  breast  cancer.  Cancer  Treatment  Reports,  (in  press). 

17.  Lippman,  M.E.:  Principles  of  hormone  therapy  in  Cancer  Chemotherapy,  ed 
by  Carter,  S.,  Cand  Glatstein,  E.,  Academic  Press,  N.Y.   (in  press). 
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effects  of  steroid  hormones,  insulin  and  vasopressin  on  the  activities  and 
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C.  We  are  investigating  glucocorticoid  receptors  in  various  subpopulations 

of  normal  and  leukemic  lymphoid  cells,  including  their  regulation  by  mito- 
gens such  as  phytohemaglutinin .   In  addition  we  are  studying  glucocorticoid 
receptors  in  Burkitt's  Lymphoma,  hairy  cells  leukemia,  ANLL  and  lymphomas . 

D.  We  have  developed  a  vasopressin  responsive  rat  mammary  cancer  cell  line 
in  tissue  culture.   This  is  the  first  in  vitro  long  term  vasopressin 
dependent  system  to  be  characterized  and  as  such,  appears  particularly 
promising  for  the  study  of  the  mechanism  of  vasopressin  action. 

E.  We  have  developed  a  completely  defined  hormone  supplemented  medium  (T3, 
Insulin  transferrin  and  estradiol)  which  supports  the  growth  of  human 
mammary  cancer  in  long  term  tissue  culture. 

F.  We  are  characterizing  and  purifying  the  human  estrogen  receptor  from 
breast  cancer  cell  lines.   We  have  currently  achieved  a  1400  fold  purifi- 
cation using  affinity  chromatography. 

G.  We  are  studying  intracellular  pharmakokinetics  of  estrogen  and  anti- 
estrogen  metabolism  and  efflux  from  human  breast  cancer  cells  using  per- 
fusion systems. 

H.   We  are  studying  the  detailed  regulation  of  DNA  synthesis  in  human  breast 
cancer  cells  and  as  such  have  developed  ways  for  accurately  quantifying 
total  DNA  synthesis  together  with  the  scavenger  and  denovo  pathways  of 
pyrimidine  biosjnithesis. 

I.   We  are  studying  fluropyrimidine  methotrexate  interactions  in  human  breast 
cancer  cells  maintained  in  defined,  serum  free  nucleoside  medium  and  as 
such  have  worked  out  optimal  scheduling  of  drugs  for  enhanced  cytotoxicity. 

J.   We  are  studying  the  effects  of  retinoids  on  human  breast  cancer  cell  lines 
in  vitro  and  have  developed  means  of  quantifying  seperable  retinoic  acid 
and  retinol  binding  proteins. 

K.   We  have  developed  a  soft  agar  cloning  technique  which  has  permitted  the 
development  of  clones  of  antiestrogen  resistant  variant  (putative  mutant) 
cell  lines  derived  from  hormone  dependent  wild  type  cells.   These  variant 
cells  should  be  suitable  for  genetic  analyses  of  steps  in  estrogen  stimu- 
lation of  human  breast  cell  growth. 
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October  1,  1978  to  September  30,  1979 

ANNUAL  REPORT  OF  THE  NCI-VA  MEDICAL  ONCOLOGY  BRANCH 
OF  THE  DIVISION  OF  CANCER  TREATMENT,  NATIONAL  CANCER  INSTITUTE 
AND  THE  WASHINGTON,  DC  VETERANS  ADMINISTRATION  MEDICAL  CENTER 

1.0  Summary 

1.1 .  Description 

The  NCI-VA  Medical  Oncology  Branch  is  an  intramural  branch  of  the 
COP/DCT/NCI/NIH  and  a  section  of  the  Medical  Service  and  a  section  of  the 
Research  and  Education  (R  &  E)  Service  of  the  Washington,  D.C.  Veterans 
Administration  Medical  Center  (WVAMC)  and  thus  is  designated  as  a  Program 
by  the  WVAMC  and  the  Veterans  Administration  Central  Office  (VACO).  The 
primary  goals  of  the  NCI-VA  Medical  Oncology  Branch  are:  investigation  of 
patients  with  malignant  disease  in  clinical  therapeutic  trials;  laboratory 
investigations  of  tumor  cell  biology.  Secondary  aims  are  to  provide  a  service 
function  to  the  WVAMC  for  management  of  patients  with  malignant  disease  and 
training  of  fellows  in  clinical  oncology  and  investigation. 

1.2  Administration 


The  NCI-VA  Medical  Oncology  Branch  is  a  cooperative  program  between  the 
COP/DCT/NCI/NIH  and  the  VA  via  an  interagency  agreement.  The  NCI  provides 
for  a  transfer  of  funds  and  several  senior  staff  personnel  and  administrators 
from  the  DCT/NCI  to  VACO  and  WVAMC,  and  the  WVAMC  provides  inpatient  ward 
{2CN),  office,  outpatient  clinic, and  research  laboratory  space,  billets  to 
run  the  program,  clinical  laboratory,  radiology  and  pharmacy  service  as  well 
as  subspeciality  medical  and  surgical  consultations  for  patients.  Both 
veteran  and  non-veteran  patients  are  entered  into  clinical  protocols 
approved  by  clinical  review  committees  of  the  WVAMC  and  the  NCI.  A  letter  of 
agreement  was  in  the  process  of  preparation  at  the  time  of  last  year's  annual 
report  but  has  yet  not  been  signed.  The  NCI  reimburses  the  WVAMC  for  non- 
veteran  patients  through  a  set  of  fixed  daily  inpatient  and  outpatient  charges. 

1 .3  Clinical  Resources 

All  clinical  and  ward  supporting  work  for  protocol  and  non-protocol 
patients  is  performed  by  five  senior  staff  oncologists,  one  infectious 
disease  specialist,  two  pathologists,  six  first  year,  five  second  and  third 
year  clinical  associates,  two  rotating  interns,  one  pharmacist,  three 
research  nurses,  22  full  time  and  part  time  nurses,  two  medical  technologists, 
three  ward  and  outpatient  clinic  secretaries,  and  one  medical  DMT.  WVAMC 
provides  part  time  use  of  a  dietitian,  food  service  workers,  social  worker, 
housekeeping  aid  and  ward  supply.  The  inpatient  unit  has  30  beds  and  an 
outpatient  treatment  area.  The  outpatient  clinic  runs  three  half  days  a  week 
in  the  WVAMC  outpatient  area,  and  five  days  a  week  in  the  inpatient  (2CN) 
ward  area. 
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A  satellite  ambulatory  care  program  (SCAP)  with  five  rooms  in  the  United  Inn, 
Bethesda,  MD  runs  as  part  of  the  COP/DCT  outpatient  facility  contract  with 
NCI  funding.  A  driver  and  a  van  (funded  by  the  NCI  transferred  funds)  trans- 
ports patients  to  and  from  the  SACP  and  the  main  NIH  campus  for  various 
procedures.  Radiotherapy  is  primarily  handled  by  the  Radiation  Oncology 
Branch  (ROB/DCT/NCI)  at  the  NIH  campus.  Anti-neoplastic  drugs  are  provided 
by  the  NCI.  All  transportation  costs  for  protocol  patients  are  met  by  the 
NCI  transferred  funds. 

1 .4  Clinical  Patient  Load 

The  NCI-VA  Medical  Oncology  Branch  assumes  complete  primary  care 
responsibility  (including  inpatient  and  outpatient)  for  all  patients  on  its 
protocols  and  in  addition,  the  primary  care  for  veteran  patients  deemed 
likely  by  the  NCI-VA  M.O.B.  Chief  to  have  significant  benefit  from  complex 
chemotherapy  treatment  regimens.  This  amounts  to  approximately  300  patients 
per  year.  The  program  also  provides  for  consultative  services  for  all 
patients  with  malignant  disease  as  requested  in  the  inpatient  and  outpatient 
areas  (approximately  40  consultations  per  month).  The  program  provides  for 
outpatient  chemotherapy  and  care  for  WVAMC  veterans  requiring  non-protocol 
chemotherapy  (approximately  100  patients  in  FY  79).  The  inpatient  ward  (2CN) 
has  had  approximately  80%  occupancy,  and  there  are  approximately  240  out- 
patient visits  per  month.  Non-veteran  inpatient  occupancy  has  been 
approximately  30%  of  the  total,  and  non-veteran  outpatient  visits  approxi- 
mately 20%  of  the  total.  A  number  of  the  veteran  patients  come  for  protocol 
treatment  from  outside  the  WVAMC  area  and  the  WVAMC  hospital  district  on  NCI 
transferred  funds. 

The  senior  staff  provided  13  months  of  inpatient  attending  coverage 
on  the  general  medical  service,  two  months  of  attending  coverage  on  the 
Infectious  Disease  Section  consultation  service;  provided  consultation  when 
asked  by  the  WVAMC  tumor  registry;  participated  in  the  WVAMC  Cancer 
Committee  and  weekly  Medical -Surgical  Chest  Conferences;  provided  weekly 
consult  rounds  conference  for  patients  seen  in  consultation,  and  multiple 
individual  conferences  for  the  WVAMC  through  the  general  hospital  education 
program.  Also,  the  NCI-VA  pathologists  provided  additional  opinions  on 
histologic  material  to  the  hospital. 

1 .5  Oncology  Fellowship  Training  Program 

As  part  of  the  oncology  fellowship  training  program  of  the  Clinical 
Oncology  Program  (COP)/DCT/NCI/NIH  the  NCI-VA  Medical  Oncology  Branch 
provides  for  clinical  training  in  the  subspecialty  of  Medical  Oncology  for 
the  Clinical  Associates  assigned  to  it  (as  special  positions  designated 
by  the  VACO)  or  to  the  USPHS  officers  rotating  from  the  Clinical  Center, 
NIH.  In  addition,  it  provides  general  medical  and  oncology  training  to 
twelve  interns  from  the  Medical  Service  WVAMC,  George  Washington  University 
and  Georgetown  University  that  rotate  through  the  2CN  inpatient  ward. 
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1.6  Laboratory  Research  Facilities  and  Staffing 

The  laboratory  research  program  in  tumor  cell  biology  is  carried  on  in 
3000  square  feet  of  wet  lab  space,  and  the  program  has  the  use  of  common 
research  space  of  the  WVAMC  R  &  E  Service  including  instrument,  storage  and 
animal  rooms  totalling  an  additional  1500  square  feet  of  space.  There  are 
five  senior  investigators,  one  post  doctoral  fellow,  five  clinical  associates, 
and  13  technicians  working  in  this  area. 

1 .7  Major  New  Developments 

There  were  several  new  developments  in  FY  1979  with  tremendous  impact 
on  the  NCI-VA  Medical  Oncology  Branch.  Dr.  Marguritte  Hays  filled  the 
vacancy  of  Dr.  Thomas  Newcomb  as  AMD  for  R&E  for  the  VACO.  Dr.  Finkelstein 
became  Chief  of  Medicine  and  is  retaining  temporarily  the  ACQS  for  R&E 
position  but  the  WVAMC  is  looking  for  a  new  ACOS  for  R  &  E.  The  WVAMC  has 
imposed  an  overhead  charge  (surcharge)  of  8%  on  the  NCI-VA  transferred  funds. 
The  NCI  and  the  National  Naval  Medical  Center  in  Bethesda,  MD  have  concluded 
and  signed  an  agreement  to  move  the  NCI-VA  Medical  Oncology  Branch  from  the 
WVAMC  to  the  NNMC  by  October,  198Z.  An  earlier  move  is,  however,  probable. 
The  VACO  and  WVAMC  via  a  letter  given  to  Dr.  M.  Hays  has  been  informed  of 
this  planned  termination  of  the  interagency  agreement  with  respect  to  the 
NCI-VA  Medical  Oncology  Branch  Program.  At  the  direction  of  the  Director 
DCT  the  NCI-VA  Medical  Oncology  Branch  senior  staff  have  begun  working  with 
the  National  Naval  Medical  Center  on  architectural  and  administrative 
planning  for  the  move. 

A  site  visit  by  an  extra  NIH  peer  group  (Chaired  by  Dr.  R.  Papac  WAMC, 
West  Haven  including  Drs.  J.  Glick,  H.  Golumb,  O.J.  Miller,  and  M.  Viola) 
was  conducted  in  September,  1978  and  the  report  submitted  to  the  WVAMC 
ACOS  of  R&E,  and  the  DCT  Scientific  Counselors  Board.  P.S.  Gallahan  in  the 
office  of  Dr.  Ziegler  (AD/COP)  was  assigned  as  administrative  liason  between 
the  COP/NCI  and  WVAMC  to  assist  in  administrative  and  fiscal  matters. 
Dr.  Minna  signed  the  interagency  agreement  vouchers  for  transfer  of  funds 
with  the  proviso  that  the  WVAMC  give  assurances  of  fiscal  service  documenta- 
tion of  monies  spent,  a  monthly  report  by  the  R&E  administrative  office  of 
fiscal  status;  and  auditing  of  the  fiscal  status  by  P.S.  Gallahan  or  a 
representative  of  the  AD/COP  office.  Daily  patient  interaction  with  the 
Radiation  Oncology  Branch,  NCI  was  established  via  the  contract  NCI  funded 
van,  and  weekly  treatment  planning  meetings  of  the  NCI-VA  M.O.B.  and  the 
ROB  are  held.  Dr.  W.  West  has  announced  his  plans  to  leave  to  become  head 
of  Medical  Oncology  at  the  University  of  Tennessee,  Memphis  Tenn. 

1.8  Summary  of  Clinical  Investigations 

Diseases  being  studied  by  the  NCI-VA  Medical  Oncology  Branch  include: 
lung  cancer  (small  cell,  adenocarcinoma,  large  cell  carcinoma,  and 
epidermoid  carcinoma);  prostate  carcinoma;  gastric  carcinoma;  hepatocellular 
carcinoma;  multiple  myeloma;  cutaneous  T-cell  lymphomas  (Mycosis  fungoides 
and  the  Sezary  syndrome);  and  colon  cancer. 
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The  major  treatment  studies  focus  on  small  cell  bronchogenic  carcinoma 
(SCCL).  A  prospective  randomized  trial  of  intensive  combination  chemotherapy 
with  randomization  to  receive  simultaneous  chest  radiotherapy  (CMC  +  Chest  RT 
+  VAP;  NCI-VA  Protocol  77-4)  is  being  conducted  in  collaboration  with  the 
Radiation  Oncology  Branch/DCT  for  limited  stage  SCCL.  This  study  asks 
whether  the  two  modalities  given  simultaneously  are  better  in  terms  of 
complete  response  rate,  long  term  disease  free  survival  and  toxicity  (acute 
and  chronic)  then  combination  chemotherapy  given  alone.  Twenty  patients 
have  been  randomized  with  nine  receiving  combined  modality  therapy.  The 
early  results  are  encouraging  in  favor  of  combined  modality  therapy  but  the 
toxicity  (including  esophagitis,  and  interstitial  pulmonary  disease)of 
combination  chemo-radiotherapy  must  be  carefully  monitored. 

In  extensive  stage  SCCL  we  have  tested  a  new  combination  (cyclophospha- 
mide, adriamycin,  VP-16-213,  and  vincristine;  "CAPO",  NCI-VA  Protocol  77-3) 
given  in  a  very  intensive  fashion  during  induction  therapy.  Eleven  patients 
have  received  5-6  induction  cycles,  17  patients  3-4  induction  cycles,  and  15 
two  induction  cycles.  The  results  indicate  a  steep  dose  response  curve  with 
4  cycles  required  to  achieve  a  high  complete  response  rate  (40%+)  while  2 
cycles  yields  a  much  lower  (13%)  complete  response  rate.  Initially  un- 
expected and  severe  neurotoxicity  was  seen  but  this  has  been  relieved  by 
omitting  some  of  the  vincristine  doses.  Severe  weight  loss  during  induction 
therapy  at  5-6  cycles  has  precluded  this  regimen  and  prompted  studies  of 
enteral  nutrition  during  induction  therapy.  This  protocol  is  being 
terminated  to  make  way  for  the  autologous  bone  marrow  reconstitution 
protocol  described  below. 

We  are  completing  followup  of  patients  on  NCI-VA  Protocol  77-1  (CMC, 
VAP,  with  Chest  radiotherapy  at  week  12).  This  study  was  designed  to  ask 
whether  chest  radiotherapy  added  after  induction  combination  chemotherapy 
would  increase  the  complete  response  rate,  and  reduce  the  degree  of  local 
chest  relapse.  Sixteen  patients  were  entered  in  this  pilot  study  and  we  have 
concluded  there  was  no  clear  benefit  to  patients  with  extensive  stage  disease 
SCCL  from  this  treatment  regimen  although  the  toxicity  was  acceptable.  This 
protocol  has  been  terminated. 

We  are  completing  followup  of  patients  on  the  randomized  trials  of  calf 
thymosin  fraction  V  (Hoffman  LaRoche)  therapy  during  induction  treatment  in 
SCCL.  (NCI-VA  Protocols  76-4,  77-1,  77-3,  and  77-4).  Patients  were 
randomized  to  receive  60  mg/M2  thymosin,  20  mg/M2  thymosin,  or  no  thymosin 
during  their  6  week  induction  treatment.  Results  from  the  first  46 
protocol  eligible  patients  indicated  that  thymosin  60  mg/M2  significantly 
prolonged  survival  of  treated  patients  compared  to  20  mg/M2  or  no  thymosin 
treatment  and  the  thymosin  20  mg/M2  treatment  arm  was  dropped.  Survival 
gain  was  due  to  prolongation  of  the  duration  of  complete  response  and  not  to 
increasing  the  complete  response  rate  or  reduction  of  infectious  complica- 
tions. Patients  presenting  with  low  total  peripheral  blood  lymphocyte  counts 
appeared  to  derive  greater  benefit  from  thymosin  than  patients  with  normal 
blood  lymphocyte  counts.  An  additional  20  patients  have  been  randomized  to 
thymosin  60  mg/M2  or  no  thymosin  and  the  results  are  being  pooled  and 
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analyzed  with  the  first  series.  Thymosin  shipments  from  Hoffman-LaRoche 
were  discontinued  for  unclear  reasons  in  February,  1978  so  that  no  new 
patients  have  been  randomized  since  then.  We  have  approved  protocols 
(NCI-VA  Protocols  77-3,  and  77-4)  to  continue  randomizations  and  are  anxious 
to  do  so  when  thymosin  material  becomes  available. 

A  phase  II  trial  of  high  dose  methotrexate  (HDMTX)  with  leucovorin 
rescue  in  patients  failing  primary  therapy  with  SCCL  (NCI-VA  Protocol  76-9) 
was  completed.  Sixteen  patients  were  treated  by  6  or  30  hour  infusion  most 
of  which  had  received  prior  low  dose  standard  methotrexate  therapy.  We  have 
concluded  that  HDMTX  does  not  yield  objective  responses  in  these  patients 
and  that  bone  marrow  toxicity  was  frequent  in  these  patients  with  extensive 
prior  chemotherapy  despite  appropriate  leucovorin  rescue. 

A  phase  II  trial  of  cis-platinum  (CDDP)  in  patients  with  SCCL  failing 
primary  therapy  (NCI-VA  Protocol  77-7)  is  underway.  Two  of  six  patients 
have  achieved  an  objective  response  and  this  protocol  is  continuing  although 
significant  thrombocytopenia  has  been  seen. 

A  phase  II  trial  of  hemibody  radiotherapy  in  patients  with  SCCL  failing 
primary  and  secondary  chemotherapy  without  prior  chest  radiotherapy 
(NCI-VA  Protocol  77-2)  is  underway  in  collaboration  with  the  Radiation 
Oncology  Branch.  Six  patients  have  been  treated,  no  objective  partial 
responses  have  been  seen  and  considerable  hematologic  toxicity  of  long 
duration  encountered  in  these  patients  with  extensive  prior  chemotherapy. 
We  feel  however,  it  is  extremely  important  to  pursue  this  new  use  of  radio- 
therapy as  a  systemic  treatment  modality  and  we  are  modifying  the  current 
trial  to  use  the  radioprotector  WR-2721  (  an  agent  highly  effecting  in 
ameliorating  the  toxicity  of  whole  body  radiotherapy)  in  collaboration  with 
the  Radiation  Oncology  Branch. 

We  have  evaluated  radiotherapy  in  the  control  of  local  disease  in  SCCL 
after  failing  primary  therapy  in  collaboration  with  the  WVAMC  Radiotherapy 
Service  and  the  Radiation  Oncology  Branch/NCI.  We  have  found  the  standard 
doses  used  for  such  treatment  to  be  of  little  benefit  in  providing  long  term 
local  control.  With  the  ROB  we  are  now  investigating  the  use  of  higher 
doses  of  local  radiotherapy. 

We  have  recently  designed  and  had  approved  a  new  protocol  in  collabora- 
tion with  the  Pediatric  and  Radiation  Oncology  Branches  (NCI-VA  Protocol 
79-1)  that  will  test  the  effectiveness  of  intensive  combined  modality 
(chemotherapy  and  total  body  irradiation)  followed  by  autologous  bone  marrow 
and  peripheral  blood  bufty  coat  reconstitution  in  patients  with  extensive 
stage  SCCL.  Although  a  large  fraction  of  patients  with  extensive  stage  SCCL 
may  achieve  complete  remission  (40%  in  our  hands,  NCI-VA  Protocol  77-3)  most 
will  eventually  relapse  and  long-term  disease  free  survival  is  rare.  With 
Protocol  79-1  we  are  testing  whether  high  doses  of  combined  modality  therapy 
given  when  a  patient  has  minimal  tumor  bulk,  (is  in  complete  remission)  and 
is  in  the  best  shape  to  withstand  the  treatment  can  significantly  increase 
the  long  term  disease  free  survival  fraction. 
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Such  an  approach  has  produced  dramatic  improvements  in  acute  myelogenous 
leukemia  therapy.  Patients  will  receive  initial  induction  therapy  with  4 
cycles  of  "CAPO"  as  per  NCI-VA  Protocol  77-3  with  peripheral  blood  mono- 
nuclear cells  harvested  and  cryopreserved  at  week  5.  At  week  12  they  will 
be  restaged  and  all  patients  in  a  complete  response  will  have  an  autologous 
marrow  harvest  made  and  cryopreserved.  They  will  receive  marrow  ablative 
chemotherapy  (cyclophosphamide,  VP-16-213)  and  total  body  radiotherapy  and 
then  infusion  of  autologous  marrow  and  peripheral  blood  mononuclear  cells 
harvested  at  week  6.  If  this  approach  appears  feasible,  a  randomized 
trial  will  be  constructed  to  compare  this  approach  with  conventional  main- 
tenance chemotherapy. 

Dr.  R.  Abrams  of  the  ROB  and  POB  has  discovered  in  our  patients 
receiving  CAPO  induction  chemotherapy  a  large  increase  in  the  number  of 
circulating  colony  forming  units  in  the  peripheral  blood.  Following  this 
lead  he  had  Dr.  Deisseroth  have  been  able  to  demonstrate  reconstitution  of 
dogs  given  ablative  chemo-radiotherapy  by  reinfusion  of  cryopreserved 
peripheral  blood  mononuclear  cells  amplified  by  prior  chemotherapy.  We  thus 
plan  to  take  these  observations  into  clinical  trial.  For  patients  who  do 
not  achieve  a  complete  response  and  thus  are  not  eligible  for  NCI-VA  Protocol 
79-1  we  plan  to  treat  with  high  dose  (but  not  ablative)  ifosphamide, 
methotrexate,  and  CCNU  (IMC)  and  randomize  patients  to  receive  or  not  receive 
their  peripheral  blood  mononuclear  cells  collected  previously  at  week  5  in 
anticipation  of  possible  entry  into  Protocol  79-1.  Previously,  our  studies 
have  shown  that  additional  patients  may  be  induced  to  enter  a  complete 
response  by  using  new  combination  chemotherapy  regimens  with  potentially 
non-cross  resistant  drugs  in  patients  with  a  partial  response.  This  trial 
would  test  whether  IMC  could  achieve  new  complete  resppnses  in  such  partial 
responding  patients  to  CAPO,  and  whether  peripheral  blood  mononuclear  cells 
could  aid  in  hematologic  reconstitution. 

We  have  completed  a  phase  II  trial  of  high  dose  methotrexate  (HDMTX)  6 
or  30  hour  infusion  with  leucovorin  rescue  in  non-small  cell  carcinoma  of 
the  lung  (NSCCL,  adenocarcinoma,  epidermoid  carcinoma,  large  cell  carcinoma). 
14  patients  were  treated  with  6  hour  infusions  with  doses  up  to  12  gm/M2 
with  no  objective  responses  seen,  and  18  patients  were  treated  by  30  hour 
infusion  (1.5  gm/M2)  with  3  responses  seen.  No  hematologic  and  only  other 
minor  toxicity  were  seen.  We  conclude  that  HDMTX  with  leucovorin  rescue  can 
be  given  safely  to  adult  patients  with  lung  cancer  with  minimal  toxicity, 
but  that  the  activity  seen  is  comparable  to  that  reported  for  standard  dose 
methotrexate  therapy.  This  trial  is  terminated. 

A  phase  II  trial  of  adriamycin  and  mitomycin-C  in  non-small  cell  lung 
cancer  (NCI-VA  Protocol  78-4)  is  underway.  The  major  problem  in  NSCCL  is  to 
identify  drugs  and  combinations  with  significant  anti-tumor  activity. 
Twenty  patients  have  been  entered  on  study  and  while  five  are  too  early  to 
evaluate,  8/10  patients  with  adenocarcinoma  of  the  lung  have  experienced 
an  objective  response.  This  is  a  tremendously  encouraging  result. 
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However,  three  patients  have  died  of  treatment  related  complications  one  of 
sepsis  related  to  leucopenia,  and  two  of  interstitial  lung  disease  (one 
with  prior  chest  radiotherapy)  possibly  related  to  pulmonary  toxicity  of  the 
chemotherapy.  We  are  continuing  this  trial  with  careful  monitoring  of 
pulmonary  function  and  toxicity. 

Dr.  Matthews  of  our  branch  has  identified  a  new  histologic  type  of  lung 
cancer  (mixed  histology,  small  cell:  large  small  cell  lung  cancer  (WPL  22/40) 
that  appears  to  have  prognostic  implications.  Twenty-three  previously  un- 
treated patients  have  been  treated  on  concurrent  SCCL  protocols  (NCI-VA 
SC-4,75-4,  77-1)  with  intensive  combination  chemotherapy  (CMC",  CMC,  VAP;  or 
CMC,  VAP,  chest  RT).  We  have  found  a  lower  objective  response  rate  (56% 
compared  to  95%),  and  lower  complete  response  rate  (13%  compared  to  50% 
overall)  compared  to  classical  SCCL  (WPL#21 ,  22,  or  21/22).  Overall  survival 
and  time  to  progression  after  initial  therapy  was  significantly  shorter  in 
the  mixed  histology  patients  compared  with  SCCL.  For  purposes  of  treatment 
and  investigation  this  entity  must  be  distinguished  from  other  lung  subtypes 
and  we  are  continuing  to  study  and  treat  patients  with  WPL  #  22/40  on  our  old 
protocols  (NCI-VA  75-4;  CMC,  VAP)  used  for  SCCL  treatment. 

A  phase  II  trial  of  PALA  in  non-small  cell  lung  cancer  (NCI-VA  Protocol 
79-3)  in  collaboration  with  the  Clinical  Pharmacology  Branch,  OCT  is  underway. 

In  collaboration  with  the  Pediatric  Oncology  Branch  and  Medicine  Branch 
(Dr.  Van  Hoff,  and  Dr.  Weisenthal)  we  have  been  testing  the  Salmon  clonogenic 
assay  on  material  obtained  from  bronchial  washings  of  SCCL  and  NSCCL  patients. 
Preliminary  results  indicate  correlation  of  clonogenic  assay  with  cytologic 
findings  and  a  higher  cloning  rate  for  NSCCL.  This  assay  would  provide  a 
test  for  growth  factors  for  human  lung  cancer,  a  test  of  the  fraction  of 
cells  killed  with  each  therapy  cycle,  and  a  test  of  drug  sensitivity.  We  are 
trying  to  optimize  the  growth  conditions  for  the  clonogenic  assay  (see  1.9 
later)  to  allow  for  development  of  a  clinical  trial  to  test  the  assay. 

We  have  completed  and  published  a  Phase  II  trial  of  alternating  cyclic 
combination  chemotherapy  for  advanced  gastric  carcinoma  (FM,  AM;  NCI-VA 
Protocol  76-8)  that  demonstrated  a  low  objective  response  rate  yet  compar- 
able survival  to  other  two  and  three  drug  combinations  used  for  treatment  of 
gastric  cancer. 

We  are  conducting  a  phase  II  trial  of  ICRF-159  in  advanced  gastric 
carcinoma  (NCI-VA  Protocol  76-17).  Two  patients  of  fourteen  so  far  entered 
have  responded.  We  conclude  that  ICRF-159  has  some  activity  against  gastric 
cancer. 

We  are  conducting  a  phase  II  trial  (NCI-VA  Protocol  77-8)  of  combination 
chemotherapy  with  cyclophosphamide,  adriamycin,  and  CDDP  (CAP)  followed  by 
hormonal  therapy  for  patients  with  previously  untreated  disseminated 
extrapelvic  carcinoma  of  the  prostate  in  collaboration  with  the  Surgery 
Branch  (Dr.  Javadpour),  Medicine  Branch  (Dr.  Lippmann),  WVAMC  Urology  Service 
(Dr.  Bensimon),  and  Diagnostic  Radiology  Division,  NIH  (Dr.  Dunnick). 
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This  trial  should  provide  information  on  whether:  chemotherapy  can  be 
successfully  given  to  freshly  diagnosed  patients  before  hormonal  manipulation; 
if  they  will  have  a  higher  objective  response  rate  than  patients  failing 
hormonal  therapy;  and  if  patients  failing  primary  chemotherapy  will  respond 
to  hormonal  therapy  as  well  as  correlate  hormone  receptor  status  on  tumor 
tissue  with  responses.  Ten  patients  have  entered  the  trial  there  are  3 
partial  responses  to  chemotherapy.  If  the  response  rates  to  chemotherapy 
and  orchiectomy  are  adequate  a  randomized  trial    comparing  the  order  of 
chemo  and  hormonal  therapy  as  well  as  combined  hormonal -chemotherapy  is 
contemplated. 

We  are  conducting  a  phase  II  trial  (NCI-VA  Protocol  77-8)  of  cyclophos- 
phamide, adriamycin,  and  CDDP  (CAP)  for  hormone  resistant  prostatic" 
carcinoma  in  collaboration  with  the  Surgery  Branch,  Medicine  Branch  and 
WVAMC  Urology  Service.  This  is  the  same  chemotherapy  regimen  given  in 
Protocol  77-8  to  previously  untreated  patients  and  should  provide  an 
estimate  of  the  CAP  programs  efficacy  in  these  two  patient  populations. 

We  have  completed  a  phase  II  trial  of  combination  chemotherapy  with 
cyclophosphamide  and  adriamycin  (CA)  for^hormone  resistant  metastatic 
prostate  carcinoma  (NCI-VA  Protocol  76-6).  Twenty- two  patients  who  had 
failed  prior  hormonal  therapy  were  treated  and  seven  had  an  objective 
partial  response  for  a  median  durationof  8  months,  and  medial  survival  of 
14  months  in  the  responders  compared  to  5  months  in  the  progressors  and  11 
months  in  patients  with  stable  disease.  Serial  utilization  of  multiple 
staging  procedures  showed  the  most  useful  tests  for  identifying  responses 
or  tumor  progression  were:  lymphangiogram,  for  response ;skeletal  x-rays, 
for  progression ;and  bone  scan,  and  serum  acid  phosphatase,  and  plasma  CEA 
for  both.  The  current  trials  in  prostate  cancer  add  CDDP,  an  agent  with 
known  single  agent  activity  in  prostate  cancer,  to  this  CA  combination. 

We  have  completed  a  phase  II  trial  of  combination  chemotherapy 
( vi nbl as ti ne ,  adri amyci n ,  bleomycin  "VAB",  alternating  with  cyclophosphami de , 
methotrexate  and  prednisone  "CMP")  and  simultaneous  electron  beam  radio- 
therapy (NCI-VA  Protocol  76-12)  for  extensive  stage  (stages  II-Vj  cutaneous 
T-cell  lymphomas  (Mycosis  Fungoides  and  the  Sezary  Syndrome  MF-S)  in 
collaboration  with  WVAMCH  Hematology  (Dr.  Schechter) ;  Dermatology  (Dr. 
Fischmann);  Howard  University  Radiotherapy,  (Drs.  Kumar  and  Goldson);  and 
the  Radiation  Oncology  Branch.  Twenty  eight  patients  were  entered  there 
were  9  complete  responders,  and  the  two  year  survival  is  88%  which  is 
superior  to  the  two  year  survival  for  this  group  at  Stanford  using  electron 
beam  therapy  alone  and  at  Temple  University  using  topical  nitrogen  mustard 
alone. 

We  have  completed  a  phase  II  trial  of  combined  intravenous  nitrogen 
mustard  chemotherapy,  and  electron  beam  radiotherapy  (NCI-VA  Protocol  76-12) 
for  limited  stage  (Stage  I  and  II)  MF-S.  Fourteen  patients  were  entered  with 
12  complete  responders.  The  two  year  disease  free  survival  appears  to  be 
superior  to  that  achieved  with  drugs  or  electron  beam  alone  although  the 
numbers  are  small . 
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Following  the  results  of  Protocol  76-12  showing  a  potential  benefit 
of  combined  modality  therapy  we  have  established  a  protocol  (NCI-VA 
Protocol  79-2)  which  is  a  prospective  randomized  trial  of  conservative 
versus  combined  modality  therapy  of  cutaneous  T-Cell  lymphomas  in 
collaboration  with  WVAMC  Hematology  and  Dermatology), Howard  Radiotherapy, 
the  Radiation  Oncology  and  Biometry  Branches/DCT/NCI.  This  protocol  is 
designed  to  test  whether  combined  modality  therapy  with  electron  beam 
irradiation  and  combination  chemotherapy  with  cyclophosphamide,  adriamycin, 
VP-16-213,and  vincristine  ("CAPO")  is  better  than  standard  sequential 
topical  therapies  including  topical  nitrogen  mustard,  photochemotherapy 
with  methoxsalen  and  ultraviolet  A  light  (PUVA),  and  electron  beam 
therapy  given  with  essentially  palliative  intent. 

We  are  conducting   phase  II  trials  in  cutaneous  T-Cell  lymphomas. 
These  include:  high  dose  methotrexate  with  citrovorum  factor  rescue  in 
cutaneous  T-Cell  lymphomas  failing  primary  therapy  (NCI-VA  protocols 
79-7  and  76-9);  a  phase  II  trial  of  VP-16-213  (NCI-VA  Protocols  76-12, 
and  79-8);  a  phase  II  trial  of  anti -thymocyte  globulin  (ATG)  in  patients 
failing  primary  and  secondary  chemotherapy  (NCI-VA  Protocol  77-6);  a 
phase  II  trial  of  combination  chemotherapy  ("CAPO",  NCI-VA  protocol 
79-9). 

An  extensive  series  of  clinical -laboratory  and  staging  correlations 
are  being  made  with  material  obtained  from  patients  entering  the 
cutaneous  T-cell  lymphoma  trials.  We  have  found  that  with  special  studies 
over  85%  of  patients  appear  to  have  extracutaneous  disease  (most 
frequently  in  the  blood  and  lymph  nodes);  cytogenetic  analyses  reveal 
numerous  structural  and  numerical  abnormalities  suggesting  a  polyclonal 
origin  of  CTCL  which  can  progress  to  a  monoclonal  pattern  in  contrast 
to  other  leukemi as.  Functional  analysis  of  the  T-cells  have  involved 
studies  of  osteoclastic  activating  factor  (Dr.  Schechter  WVAMC 
Hematology),  helper  and  suppressor  functions  (Drs.  Broder  and  Waldman 
(MET/NCI),  and  our  own  laboratory  studies  of  mitogen  stimulation, 
(see  later  1.9).  Ultrastructural  studies  have  been  done  by  Dr.  Guccion 
of  the  WVAMC  Laboratory  Service.  Fpidpminlngir  studies  were  conducted 
by  Dr,  Fischmann,  Dermatology  WVAMC  and  revealed  a  high  incidence  of 
exposure  to  carcinogens  prompting  a  case  controlled  trial. 

We  are  conducting  a  phase  II  trial  of  alternating  cyclic  combination 
chemotherapy  of  multiple  myeloma  (NCI-VA  Protocol  76-7)  in  collaboration 
with  Dr.  Schechter,  Hematology,  WVAMC.  Twenty-one  patients  were 
entered,  15  responded.  This  trial  was  designed  to  test  whether 
alternating  cycles  of  different  combination  (melphalan  and  prednisone 
(MP),  with  or  without  BCNU  (BMP),  alternating  with  vincristine, 
cyclophosphamide,  adriamycin  and  prednisone  (VCAP)  could  decrease  the 
M-protein  level  after  stabilization.  However,  we  found  that  the 
alternating  regimens  did  not  prevent  early  development  of  a  plateau 
phase  in  the  para-protein. 
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This  study  will  be  closed  to  allow  development  of  a  new  protocol  to  test 
low  dose  total  body  radiotherapy  and  combination  chemotherapy  in 
collaboration  with  the  ROB.. 

Phase  II  trials  in  multiple  myeloma  failing  combination  chemotherapy 
on  protocol  76-7  have  been  undertaken.  These  include  trial  of  VP-16-213 
(NCI-VA  Protocol  79-8);  and  phase  II  trial  of  hemibody  radiotherapy  or 
low  dose  total  body  radiotherapy  (NCI-VA  Protocol  79-10  in  development. 

Combination  chemotherapy  of  hepatocellular  carcinoma  with  adriamvcin 
and  streptozotocin  (NCI-VA  Protocol  76-11)  has  been  evaluated  in  14 
patients  with  two  partial  responses.  This  is  similar  to  our  own  and 
other  data  for  adriamycin  alone.  A  phase  II  trial  of  neocarzinostatin 
on  ECOG  protocol  in  collaboration  with  Dr.  Von  Hoff  was  also  tried. 
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In  collaboration  with  the  Clinical  Pharmacology  Branch  we  are 
studying  PALA  in  colon  carcinoma  in  a  phase  II  trial  (NCI-VA  protocols 
79-6  and  78-3). 

Several  phase  I  trials  are  ongoing.  A  phase  I  trial  of  weekly 
6-hour  infusions  of  dichloromethotrexate  (PCM,  NSC  29630)  in  hepatocellular 
carcinoma  and  other  solid  tumors  (NCI-VA  Protocol  78-1  in  collaboration 
with  the  Clinical  Pharmacology  Branch  (Dr.  Myers).  DCM  is  being  tested 
because  of  its  significant  hepatic  metabolism  and  eight  patients  have 
been  treated  with  pharmacokinetics  monitored  by  radioimmunoassay  and  two 
partial  responses  noted..  A  phase  I  trial  of  PALA  (NC  2224131)  (NCI-VA 
Protocol  78-3)  in  collaboration  with  the  Clinical  Pharmacology  Branch 
was  completed  and  terminated  to  be  replaced  by  disease  specific  phase  II 
trials.  A  phase  I  trial  of  pentamethylmel amine  (PMM,  NSC  118742)  (NCI-VA 
Protocol  78-5)  is  going  on  in  collaboration  with  the  Clinical  Pharmacology 
Branch  (Dr.  Boyd),  and  the  Medicine  Branch  (Dr.  R.  Young).  PMM  is 
interesting  because  of  relationship  to  hexamethylmelamine  and  the 
ability  to  give  it  intravenously.  Pharmacokinetics  via  a  gas 
chromatographic/mass  spectrometric  assay  are  carried  out  by  the  CPB. 
19  patients  have  been  treated  and  one  objective  response  seen  with  no 
hematologic  toxicity. 

We  are  conducting  many  staging  studies  and  evaluating  tumor  markers 
in  the  natural  history  and  management  of  malignant  disease,  fhese  Include 
fihernptic  bronchoscopy  which  has  been  shown  to  be  of  great  utility  in 
managing  patients  with  SCCL  and  predicting  who  will  relapse  early.  In 
addition,  bronchial  washings  provide  a  ready  source  of  tumor  cells  for 
study  cytologically,  cytogenetically  and  in  in  vitro  tissue  culture  assays. 
Peritoneoscopy  with  multiple  liver  biopsies  is  being  studied  in  cutaneous 
l-cell  lymphomas  and  in  small  cell  lung  cancer.  Biopsy  was  shown  to  be 
the  only  accurate  way  of  documenting  liver  involvement  in  cutaneous 
T-cell  lymphomas  and  increased  by  the  use  of  peritoneoscopy  in  a  study 
of  40  patients  prior  to  therapy  with  previously  negative  percutaneous 
liver  biopsies.  Similarly,  after  negative  percutaneous  biopsies  7/55 
patients  with  SCCL  were  found  to  have  positive  peritoneoscopy  liver 
biopsies  for  tumor  . 

Computerized  tomography  (CT  scans)  of  abdomen,  pelvis  and  brain  are 
being  studied  in  various  malignancies  including  SCCL  and  prostate  cancer 
in  collaboration  with  Dr.  Dunnick  of  Diagnostic  Radiology  CC/NIH  and 
Dr.  Bates  of  the  Nuclear  Medicine  Service,  WVAMC.  These  appear  to  be 
important  in  detecting  retroperitoneal  disease.  Lymphangiograms  in 
prostate  cancer  and  mycosis  fungoides  are  being  studied  in  collaboration 
with  Dr.  Dunnick  (DR/ CC/NIH).  Evaluable  disease  by  lymphangiography 
has  been  found  in  60%  of  patients  with  Stage  D  prostate  cancer  and  are 
extremely  useful  in  documenting  tumor  responses. 
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Tumor  markers  in  patients  with  lung  cancer  and  prostatic  carcinoma 
are  being  studied  in  collaboration  with  Dr.  Mclntire  (LID/DCBC),  and  the 
Frederick  CRC  Markers  program  (Dr.  Ruddon)  and  Walter  Reed  AMC  Urology 
Service  (Dr.  Belville).  These  studies  involve  both  serum  samples  and 
bronchial  washings,  and  include  radioimmunoassays  of  acid  phosphatase  for 
prostatic  carcinoma,  and  ACTH,  AVP, calcitonin,  and  CEA  for  lung  cancer. 
In  addition,  paraneoplastic  syndromes  and  their  response  to  therapy  are 
being  evaluated  in  patients  on  protocols. 

The  influence  of  sites  of  metastases  on  the  prognosis  in  patients 
with  SCCL  in  collaboration  with  the  Biometry  Branch  (Dr.  Makuch)  is 
being  studied.  These  results  suggest  the  need  for  new  staging  criteria 
based  on  sites  of  disease. 

Extensive  clinical  pathologic  correlations  in  patients  with 
malignant  disease  is  being  carried  out  by  Drs.  Matthews  and  Gazdar  of  our 
staff.  These  include  correlation  of  clinical  response  with  subtypes  of 
SCCL;  correlation  of  tumor  bulk,  relapse  site  and  cause  of  death  in 
combined  high  dose  chemotherapy/radiotherapy  versus  high  dose 
chemotherapy  alone  protocols  for  SCCL;  an  analysis  of  the  development 
of  different  lung  cancer  histologic  types  after  treatment  with 
chemotherapy  or  chemotherapy  plus  radiotherapy;  the  correlation  of 
histologic  subtype  with  survival  in  surgically  resected  lung  cancer 
(in  collaboration  with  the  VASAG,  Drs.  Higgins,  Shields  and  Mr.  R.  Keehn, 
NRC);  a  prospective  study  of  the  histologic  criteria  of  cutaneous 
T-cell  lymphoma  skin  and  lymph  node  involvement. 

Dr.  Matthews  serves  as  a  reference  and  consultant  pathologist  for 
a  variety  of  groups  including:  The  NCI  Small  Cell  Carcinoma  Registry; 
the  VA  Surgical  Adjuvant  Lung  Group;  the  Eastern  Cooperative  Oncology 
Group,  and  Radiation  Therapy  Oncology  Group;  the  NCI  Lung  Cancer  Study 
Group;  the  VA  Surgical  Adjuvant  Group  for  Colon  Cancer;  the  GI  Tumor 
Oncology  Group,  Pancreatic  Protocol;  the  Clinical  Cancer  Education 
Committee,  NCI;  the  DCT  Clinical  Oncology  Review  Committee;  and  the  DCT 
Pathology  Task  Force. 

The  NCI  Small  Cell  Carcinoma  Registry  for  long  term  SCCL  Survivors 
run  by  Dr.  Matthews  in  collaboration  with  the  Cancer  inerapy  tvaluation 
Program  (Drs.  Muggia  and  Rozencweig)  is  of  great  importance.  97  cases 
of  long  term  survivors  with  SCCL  have  been  verified,  and  the  results 
demonstrate  the  potential  cure  of  SCCL  by  several  treatment  modalities 
including  surgery,  radiotherapy  and  chemotherapy,  alone  or  in 
combination.  The  results  also  stress  the  need  for  long  term  disease 
free  survival  for  over  3.5  years  to  enter  the  potentially  cured  group. 
Thus  far  76/97  patients  are  either  alive  and  disease  free  or  died  free 
of  disease. 

A  variety  of  infectious  disease  studies  in  patients  with  malignant 
disease  are  being  undertaken.  These  include:  monitoring  of  infection 
during  episodes  of  severe  pancytopenia  in  patients  with  solid  tumors 
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undergoing  intensive  combination  chemotherapy  and  combined  modality 
chemo-radiotherapy;  bacteremia  due  to  gram-positive  cocci  in  patients 
with  neoplastic  disease  (in  collaboration  with  Infectious  Disease, 
WVAMC,  Dr.   Parker);  bacteremia  in  patients  with  Mycosis  fungoides 
and  the  Sezary  syndrome;  the  surprisingly  high  incidence  (11%)  of 
development  of  herpes  zoster  in  patients  with  solid  tumors  (in 
collaboration  with  Infectious  Disease  and  Dermatology,  WVAMC);  the 
development  of  Pneumocystis  carinii  pneumonia  in  patients  with  lung 
cancer  on  chemotherapy  (in  collaboration  with  the  Pulmonary  Section, 
WVAMC  .Dr.  Spagnola);  bacteremia  during  staging  procedures  such  as 
fiberoptic  bronchoscopy  and  peritoneoscopy;  a  prospective  study  of 
hepatitis  virus  transmission  by  fiberoptic  bronchoscopy  and  a 
prospective  study  of  hepatitis  virus  transmission  in  an  oncology  unit 
(in  collaboration  with  GI -Hepatol ogy,  WVAMC,  Drs.  Seef  and  Hoofnagel). 

We  are  investigating  the  acute  and  chronic  complications  of 
treatment  and  disease  in  patients  with  malignant  disease.  These  include; 
the  development  of  interstitial  pulmonary  disease  in  patients  receiving 
combination  chemotherapy  with  solid  tumors(in  collaboration  with 
Thoracic  Surgery,  WVAMC  Dr.  Schafer),  Infectious  Disease  and 
Pulmonary  Sections,  WVAMC  ;  the  development  of  second  malignancies  in 
long  term  survivors  of  small  cell  lung  cancer;  the  development  of 
metastases  in  sanctuary  sites  in  SCCL  and  the  cutaneous  T-cell 
lymphomas;  a  prospective  study  of  cardiotoxic  effect  of  combined 
modality  chemo-radiotherapy  in  SCCL  (in  collaboration  with  the  WVAMC 
Cardiology  Section,  Dr.  Katz);  rehabilitation  and  nutritional 
support  of  cancer  patients  using  enteral  nutritional  therapy;  and  the 
diagnosis  and  management  of  pericardial  tamponade  in  lung  cancer. 

As  part  of  the  service  function  to  the  hospital,  we  participate 
in  the  Cancer  Committee  of  the  WVAMC  and  are  trying  to  institute 
guidelines  for  cancer  treatment  at  the  WVAMC. 

The  NCI-VA  Medical  Oncology  Branch  has  played  an  active  role  in 
national  oncology  protocol  planning  by  co-sponsoring  the  NCI  workshops 
on  multiple  myeloma  (in  collaboration  with  Dr.  Potter,  LI/DCBD  and 
Dr.  Weiss,  CTEP);  cutaneous  T-Cell  lymphomas  (in  collaboration  with 
Radiation  Oncology  and  Johns  Hopkins  Dermatology,  Dr.  Lambert);  Small 
Cell  Carcinoma  of  the  Lung  (in  collaboration  with  the  CTEP,  Dr,  Weiss.) 
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1.9  Summary  of  Laboratory  Investigations 

In  the  laboratory,  we  are  attempting  to  answer  some  fundamental 
questions  of  tumor  cell  biology,  with  the  aim  of  developing  newer 
methods  to  treat  human  cancer.  Areas  of  investigation  include:  cell 
biology  studies  in  vitro  and  in  vivo  (as  heterotransplants  in  nude  mice); 
nutritional,  hormone,  and  growth  factor  requirements  of  tumor  cells;  cell 
kinetics;  genetics  of  malignant  cells  and  oncogenic  viruses;  hybridomas 
producing  monoclonal  antibodies  with  specificity  for  tumor  and  embryonic 
antigens;  clonogenic  assays  for  tumor  cells;  immunologic  responses  to 
malignancy;  experimental  chemotherapy  in  animal  models  and  blood  flow 
to  tumors;  and  the  early  diagnosis  of  the  infectious  complications  of 
malignancy. 

Drs.  Gazdar  and  Carney. 

We  have  spent  considerable  effort  in  establishing  continuous 
cultures  of  lung  cancers,  especially  small  cell  lung  cancer,  as  model 
systems  to  study  the  biology  and  treatment  of  bronchogenic  carcinoma. 
They  are  established  in  vitro  and  as  tumorigenic  heterotransplants  in 
nude  mice  jjn  vivo.  We  have  found  that  growth  factors  produced  by 
conditioned  medium  are  necessary  for  the  establishment  of  the  cell  lines. 

Initial  characterization  of  the  tumors  reveals  that  the  small  cell 
lines  all  have  high  levels  of  DOPA  decarboxylase,  and  have  biochemical 
evidence  of  the  production  and  storage  of  catecholamines  and  have 
neurosecretory  granules.  Some  but  not  all  produce  polypeptide  hormones 
such  as  calcitonin,  ACTH  and  HCG.  We  plan  to  continue  to  establish 
lung  cancer  tissue  culture  lines  as  well  as  B  cell  lines  from  the  same 
patients  for  syngenic  comparisons  for  cell  biologic  and  immunologic 
studies. 

Drs.  Gazdar,  Carney  and  Bunn. 

We  have  established  long  term,  in  vitro,  tissue  cultures  of  cutaneous 
T-cell  lymphomas  (Mycosis  fungoides  -  Sezary  Syndrome)  by  the  use  of 
mitogens  and  lymphocyte  conditioned  medium  after  multiple  attempts  using 
conventional  culture  methods  and  nude  mouse  innoculation  had  failed. 
We  have  found  that  different  phenotypes  with  respect  to  mitogen  induced 
proliferation  in  vitro  exists  for  different  patients  with  Mycosis  fungoides 
-Sezary  Syndrome  indicating  that  they  represent  expansions  of  different 
subsets  of  T  cells.  The  malignant  T-cells  in  vitro  are  more  resistant 
to  the  toxic  effects  of  mitogens  than  normal  lymphocytes  and  there  was 
a  partial  correlation  between  the  ability  of  mitogens  to  stimulate 
malignant  T-cells  in  lymphocyte  transformation  (3H  thymidine  incorporation) 
assays  and  their  ability  to  act  as  growth  factors.  Two  long  term 
cultures  were  established,  one  after  CON  A  stimulation  and  the  other 
after  lymphocyte  conditioned  medium  stimulation.  In  contrast  to  normal 
T-cells,  the  cell  lines  after  several  weeks  can  replicate  in  the  absence 
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of  the  lymphocyte  conditioned  medium.  We  plan  to  continue  to  establish 
T-cell  lymphoma  lines  in  vitro  as  well  as  simultaneous  establishment  of 
syngenic  B  cell  and  other  T-cell  lines  from  the  same  patients.  These 
genetically  related  lines  will  be  of  great  importance  for  cell  biologic 
and  immunologic  studies. 

In  collaboration  with  the  Metabolism  Branch  (Drs.  Broder  and  Waldman), 
VAMC  Hematology  (Drs.  Schechter  and  Munson):  Laboratory  of  Biochemistry 
(Dr.  Thompson  and  Dr.  Schmidt),  and  Laboratory  of  Tumor  Cell  Biology 
(Drs.  Ruscetti ,  Poiez,  and  Gallo)  we  have  been  characterizing  the  T-cell 
lymphoma  cell  lines.  We  have  found  that  they  formed  E-rosettes,  had 
aneuploid  or  tetraploid  DNA  content,  did  not  express  B  cell  markers; 
one  was  tumorigenic  in  nude  mice  after  intracranial  injection;  and  one 
released  several  lymphokines  and  growth  factors;  one  line  has  suppressor 
factor  activity  and  glucocorticoid  receptors 

Drs.  Bunn,  Carney,  and  Gazdar. 

We  have  been  developing  flow  microfluorometry  (FMF)  methods  for 
studying  responses  to  growth  factors  and  mitogens  in  vitro.  The  first 
test  of  this  has  been  the  response  of  cutaneous  T-cell  lymphomas  to 
mitogens  (phytohemagglutinin,  concanavalin  A,  lymphocyte  conditioned 
medium,  staph  protein'  A,  and  pokeweed  mitogen).  Mitogen  responses 
measured  by  thymidine  incorporation  correlated  closely  with  FMF  findings 
and  FMF  had  the  added  advantage  of  identifying  the  malignant  aneuploid 
cells  as  the  responding  populations  in  mixed  cultures  of  tumors  and 
normal  cells. 

Dr.  Gazdar 

We  have  established  and  maintained  several  transplant  lines  of 
human  tumors  in  athymic  nude  mice  for  biologic  studies  and  to  grow  large 
amounts  of  material  for  biochemical  and  immunologic  studies.  We  have 
observed:  that  metastases  are  very   rare  in  the  nude  mide  despite  their 
presence  in  the  human  host;  and  that  the  number  of  cells  required  to 
induce  tumors  by  the  intracranial  route  is  100  to  1000  less  than  by 
the  subcutaneous  route;  and  that  contamination  with  mouse  xenotropic 
virus  occurs  frequently. 

Drs.  Carney,  Gazdar  and  Minna. 

We  have  established  a  clonigenic  assay  in  semi-solid  medium  (agarose) 
for  cloning  lung  cancer  cells  taken  directly  from  the  patient.  Cloning 
efficiencies  under  the  conditions  described  by  Salmon  et.  al .  were  very 
low  and  we  have  attempted  to  optimize  these  conditions  and  have  now 
increased  the  efficiency  20  to  100  fold.  We  are  continuing  to  increase 
this  efficiency  by  adding  growth  factors,  conditioned  medium  and  feeder 
layers  that  may  be  specific  for  lung  cancer  cells.  In  tests  of  the 
clonogenic  assay,   freshly  isolated  tumor  cells  taken  from  SCCL  patients 
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clone  :   with  an  efficiency  of  0.02  to  0.2%;  that  the  development  of 
clones  correlated  with  tumor  cell  presence  in  histologic  specimens;  that 
the  cells  growing  in  clones  in  vitro  had  the  same  cytologic  appearance 
as  the  SCCL  growing  in  the  patient;  and  that  these  clones  could  not 
as  yet  be  transferred  successfully  as  continuous  lines  in  vitro.  Shortly, 
the  clonigenic  assay  will  be  ready  to  introduce  into  a  prospective 
therapeutic  trial  where  the  therapy  will  be  selected  by  in  vitro 
sensitivity  to  determine  if  the  assay  has  therapeutic  validity. 

Drs.  Simms,  Gazdar  and  Minna. 

We  have  identified  the  specific  growth  factor  requirements  of  human 
small  cell  lung  cancer  cells  for  replication  in  vitro  in  chemically 
defined  medium.  These  include:  insulin,  transferrin,  hydrocortisone, 
estradiol,  and  selenium.  SCCL  cells  replicate  for  many  weeks  in  this 
core  formula  but  their  growth  is  less  vigorous  than  in  10%  fetal  calf 
serum.  Many  other  hormones  and  growth  factors  have  already  been  tested 
with  this  core  formula  and  we  are  continuing  to  test  other  growth  factors. 
Once  the  factors  required  for  optimal  growth  are  identified  they  can  be 
used  in  the  clonigenic  assay,  and  potentially  manipulated  for  therapeutic 
benefit. 

Drs.  Carney,  Gazdar  and  Minna. 

We  have  been  using  somatic  cell  hybridization  to  analyze  malignancy 
Hybrid  cells  formed  between  malignant  and  non-malignant  parents  may  be 
analyzed  for  malignant  markers  such  as  tumorigenicity  in  nude  mice  and 
the  retention  or  loss  of  specific  chromosomes  correlated  with  the 
malignant  phenotype.  We  have  first  found  suppression  of  malignancy  in 
somatic  cell  hybrids  formed  by  fusing  non-malignant  mouse  fibroblasts 
with  human  lung  cancer  cells.  We  plan  to  test  small  cell  lung  cancer 
lines  with  fusions  to  various  normal  tissues  of  rodents  some  of  which 
are  derived  from  the  neural  crest  to  see  the  effect  on  expression  of 
malignancy  and  on  differentiated  functions.  These  should  also  in  some 
instances  allow  the  mapping  of  human  genes  related  to  such  functions  as 
DOPA  decarboxylase,  ACTH-endorphin  complex,  and  ADH.  We  are  particularly 
interested  in  testing  where  in  development  lung  cancer  cells  are  blocked 
in  differentiation  by  fusing  to  rodent  cell  lines  in  different  stages  of 
neural  crest  development. 

Drs.  Cutitta,  Huberman  and  Minna. 

We  have  established  the  technique  of  monoclonal  antibody  production 
by  somatic  cell  hybrids  (hybridomas)  and  are  using  it  to  search  for 
monoclonal  antibodies  with  specificity  for  lung  cancer  cells.  We  have 
screened  several  thousand  such  hybrids  and  in  a  small  percentage  have 
found  lines  producing  antibodies  of  the  required  specificity.  The  basic 
test  system  is  to  screen  culture  fluid  supernatants  for  antibody  activity 
in  an  indirect  radiobinding  assay;  using  small  cell  lung  cancer  and  B  cells 
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taken  from  the  same  patient  as  the  targets.  Any  antibody  reacting  with 
the  lung  cancer  but  not  the  human  B  cell  will  be  of  highly  interesting 
specificity.  The  hybrids  producing  antibodies  that  bind  to  all  human 
cells  will  be  used  for  human  gene  mapping  purposes. 

Drs.  Radice  and  Minna. 


In  addition,  we  have  been  attempting  to  clone  antibodies  that  bind 
to  peptide  hormones  produced  by  lung  cancer  cells  including  ACTH, 
endorphin,  enkephalin,  and  ADH.  These  antibodies  will  be  of  use  in 
monitoring  tumors  and  for  general  endocrinologic  and  cell  biologic  use. 
In  addition,  we  have  cloned  antibodies  against  lysozyme  and  myoglobin 
as  model  systems  for  studying  monoclonal  antibodies  and  the  antibody 
detection  systems. 

Drs.  Pie  and  Gazdar. 

In  collaboration  with  Dr.  W.  Chick  (Harvard  Medical  School)  and 
Drs.  Bhathema  and  Recant  (Diabetic  Research,  WVAMC),  we  have  established 
in  culture,  and  cloned  a  rat  insulinoma  that  produces  insulin.  These 
clones  will  be  of  great  importance  to  study  insulin  metabolism  and  the 
function  of  beta  cells.  We  have  found  these  cells  have  certain  APUD 
characteristics  including  production  and  storage  of  catecholamines,  and 
DOPA  decarboxylase  activity.  These  cells,  in  addition,  produce 
immunoreactive  somatostatin.  A  major  question  is  whether  the  individual 
clones  produce  both  insulin  and  somatostatin.  We  plan  to  study  the 
growth  factor  requirements  of  the  insulinomas,  and  to  use  them  in  cell 
fusion  studies  with  SCCL. 

Drs.  Pie,  Gazdar,  Radice  and  Minna. 

A  major  interest  of  the  laboratory  is  the  use  of  somatic  cell 
hybrids  as  cloning  vehicles  for  specialized  products,  and  in  particular 
to  use  them  to  clone  mammalian  genes  coding  for  neural  crest  functions 
and  polypeptide  hormone  production.  Previously  we  have  shown  that  such 
a  system  works  with  mouse  neuroblastoma  cells  fused  to  tissue  derived 
from  the  normal  nervous  system  in  the  rescue  and  new  expression  of 
neurotransmitter  synthesis.  We  have  prepared  clones  of  mutant  SCCL  cells 
with  HPRT  deficiency  to  allow  for  biochemical  selection  and  are 
attempting  to  fuse  these  to  several  cell  types  including  insulinomas  and 
ACTH  producing  mouse  pituitary  tumors.  We  want  to  test  for  insulin 
production,  and  human  insulin  activation;  as  well  as  ACTH  production 
and  human  ACTH  activation. 

Drs.  Pie,  Gazdar  and  Minna. 

Previously  we  had  focused  on  identification  of  chromosomes 
required  for  the  metabolism  of  type  C  viruses  and  in  particular  human 
chromosomes  required  for  the  replication  of  primate  tropic  type 
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C  viruses.  In  collaboration  with  Dr.  Francke  (Yale  University),  we  have 
found  that  human  chromosomes  19,  6,  and  possibly  3  are  required  for 
replication  of  exogenously  applied  baboon  M7  virus.  Using  human  cells 
preinfected  with  M7  virus  and  then  cloned  we  have  shown  that  integration 
sites  other  than  that  previously  reported  on  chromosome  6  must  exist. 
We  have  done  similar  experiments  with  SSAV  (Wooley  monkey  virus)  but 
have  come  to  the  conclusion  that  several  chromosomes  or  combinations  of 
chromosomes  can  be  involved  in  SSAV  replication  and  we  cannot  as  yet 
assign  a  function  to  any  specific  chromosome. 

Dr.  Minna. 

In  collaboration  with  Dr.  Francke,  Yale  and  Dr.  Lalley,  Oak  Ridge, 
our  laboratory  has  shown  by  somatic  cell  hybrid  techniques  that  the 
mouse  and  human  gene  map  are  remarkably  similar.  Thus  far,  we  have 
found  seven  mouse  chromosomes  with  linkage  group  homologies  with  the 
human.  We  have  extended  this  work  on  comparative  gene  mapping  to 
mapping  Chinese  hamster  genes  in  collaboration  with  Drs.  Athwal  and 
McBride  (LB/NCI)  and  found  at  least  some  autosomal  homologies  also  exist 
between  the  mouse  and  the  Chinese  hamster. 

Dr.  West. 

Dr.  W.  West's  laboratory  has  been  studying  tumor  immunology  primarily 
the  investigating  mechanisms  of  cell  mediated  resistance  to  malignant 
disease  in  vitro.  The  main  attention  has  been  focused  on  the  role  of 
the  natural  killer  (NK)  cells  in  inhibition  of  tumor  growth.  The  murine 
studies  have  dealt  with  a  murine  solid  tumor  (Madison  109  lung  cancer) 
and  the  results  show:  that  Madison  109  is  sensitive  to  NK  when  tested 
in  18-36  hour  cytotoxicity  assays  but  not  in  conventional  four  hour 
assays;  this  cytotoxicity  is  increased  with  exogenous  interferon;  and 
growth  inhibition  by  NK  cells  requires  small  numbers  of  adherent  cells 
(presumably  macrophages)  and  exogenous  interferon.  The  human  studies 
have  focused  on  evaluation  of  NK  activity  in  SCCL  patients.  These  have 
demonstrated  that  a  highly  significant  depression  of  NK  cytolytic  activity 
occurs  in  these  patients  and  that  this  is  correlated  with  extent  of 
disease.  In  addition,  there  is  persistent  depression  of  NK  following 
induction  chemotherapy  independent  of  the  tumor  response  to  that  therapy. 
However,  this  activity  may  be  augmented  by  exogenous  fibroblast  interferon. 
These  results  suggest  an  approach  to  the  clinical  testing  of  interferon. 

Dr.  Cohen. 

The  laboratory  of  Dr.  M.  Cohen  has  performed  studies  on  tumor  blood 
flow.  A  major  detriment  of  capillary  blood  flow  (which  is  depressed  in 
tumors)  is  red  cell  deformability.  Studies  in  mice  bearing  LI 210 
leukemia  and  Lewis  lung  carcinoma  have  showed  decreased  red  cell 
deformability  correlated  with  tumor  bulk.  Also,  patients  with  SCCL 
have  decreased  red  cell  deformability  that  is  also  correlated  with 
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extent  of  disease.  Dr.  Cohen  has  found  that  the  toxicity,  hematologic, 
pulmonary  and  weight  loss  of  intensive  induction  chemotherapy  is  also 
correlated  with  decreased  red  cell  deformability.  He  has  tried  to 
correct  the  defects  in  mice  and  has  found  that  a  combination  of  inosine 
and  pyruvate  with  BCNU  can  correct  the  red  blood  cell  defect,  and  allow 
for  chemotherapeutic  cures  of  the  animal  tumor  models.  Dr.  Cohen  would 
like  to  try  correcting  red  cell  deformability  in  patients  and  see  if  this 
ameliorates  tumor  treatment  toxicity  and  increases  tumor  responses  to 
chemotherapy. 

Dr.  Fossieck. 

The  laboratory  of  Dr.  B.  Fossieck  has  been  studying  the  early 
detection  of  infection  and  models  of  infectious  disease  in  cancer 
treatment  situation.  He  has  looked  at  teichoic  acid  antibody  kinetics 
in  a  rabbit  model  of  staphylococcal  endocarditis.  The  pattern  seen 
was  similar  to  that  noted  in  the  human  situation. 

Dr.  Bunn. 


Dr.  Bunn's  laboratory  has  been  studying  megakaryopoiesis  (in 
collaboration  with  Dr.  Levine,  Hematology  SVAMC)  and  tumor  cell  kinetics. 
Using  flow  cytometry  (FMF)  the  ploidy  values  of  megakaryocytes  were 
determined  and  correlated  with  standard  Feulgen  microdensitometry.  It 
was  demonstrated  that  8N  is  the  most  frequent  class  of  megakaryocyte 
ploidy  and  not  16N  as  previously  thought.  FMF  is  also  being  used  to 
study  the  effects  of  thrombopoietin  on  megakaryopoiesis,  and  the 
effects  of  vincristine  and  colcemid  on  this  process  are  also  being 
studied. 

Laboratory  studies  on  the  kinetics  of  human  malignancies  include 
kinetic  studies  in  cutaneous  T-cell  lymp'iomas  (Mycosis  fungoides  and 
the  Sezary  syndrome).  In  collaboration  with  Dr.  Schackney  (Clinical 
Pharmacology  Branch)  it  has  been  documented  that  most  CTCL  patients  have 
aneuploidy,  and  that  patients  with  discrete  aneuploid  peaks  have  poorer 
prognosis  when  compared  to  patients  without  these  findings.  We  have 
demonstrated  that  circulating  Sezary  cells  preferentially  replicate  in 
sites  other  than  the  skin  using  tritiated  thymidine.  Kinetic  studies 
of  small  cell  lung  cancer  have  shown  that  the  majority  of  these  tumor 
cells  are  aneuploid  and  bone  marrow  and  bronchial  washings  are  being 
analyzed  using  this  as  a  marker  for  tumor  cells. 
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:.0  CLINICAL  TREATMENT  STUDIES 

:.l  Small  Cell  Carcinoma  of  the  Lung  (SCCL) 

:.101  Randomized  trial  of  intensive  combination  chemotherapy  plus  and  minus 
imultaneous  chest  radiotherapy  in  limited  stage  SCCL.  (CMC+  Chest  RT  +VAP) 
NCI-VA  Protocol  77-4;  Dr.  Cohen  and  Senior  Staff,  in  collaboration  with  the 
[adiation  Oncology  Branch,  Dr.  A.  Lichter  and  the  Biometry  Branch, 
ir.  R.  Makuch), 

The  question  asked  in  this  study  is  whether  thoracic  radiation  therapy 
nitiated  on  day  1  of  chemotherapy  will  increase  survival  of  limited  stage 
mall  cell  lung  cancer  patients  treated  with  intensive  combination  chemo- 
;herapy.  The  NCI-VA  prior  protocol  (75-4)  showed  that  with  chemotherapy 
ilone  (CMC,  VAP)  that  70%  of  limited  stage  SCCL  patients  could  achieve  a 
:omplete  remission  (CR)  and  10-20%  of  these  could  achieve  long  term  disease 
ree  survival  including,  in  some  cases,  potential  cure.  A  prior  study  of 
;he  ROB  DCT/NCI/NIH  used  simultaneous  chemotherapy  (vincristine,  adriamycin, 
lyclophosphamide)  and  chest  radiotherapy  and  reported  even  higher  long  term, 
lisease  free,  survivals  but  with  substantial  toxicity.  The  77-4  study  asks 
n  a  prospective,  randomized  fashion  whether  the  two  modalities  given 
limultaneously  are  better  in  terms  of  complete  response  rate,  long  term 
lisease  free  survival  and  toxicity  (acute  and  chronic)  than  chemotherapy  given 
ilone.  All  patients  receive  cyclic  alternating  CMC-VAP  chemotherapy 
^cyclophosphamide,  methotrexate,  CCNU;  vincristine,  adriamycin,  procarbazine), 
'atients  are  all  simulated  for  chest  radiotherapy  and  then  randomized  to 
'eceive  4000  rads/  15  fractions/  3  weeks  or  no  radiotherapy  concurrent  with 
;MC  chemotherapy.  Esophageal  blocks  are  shielded  for  the  last  1000  rads. 
'rophylactic  brain  radiation  is  given  to  all  patients  during  weeks  23  and  24. 

Twenty  patients  have  been  entered  with  9  receiving  radiation.  Eleven 
)atients  have  had  at  least  1  year  follow-up  (6  radiation,  5  chemotherapy 
)nly).  Four  of  the  6  radiation  patients  are  presently  disease  free  while 
)ne  of  the  chemotherapy  patients  remains  disease-free. 

Toxicity  of  radiation  therapy  -  chemotherapy  given  simultaneously 
included  one  fatal  case  of  bilateral  pulmonary  interstitial  disease  and  two 
;ases  of  severe  esophagitis.  The  latter  complication  has  not  been  seen  in 
)atients  on  the  currently  employed  radiation  program  with  esophageal  shield- 
ing. Toxicity  in  the  chemotherapy  only  arm  includes  one  case  of  fatal 
)ilateral  pulmonary  interstitial  disease  of  unknown  etiology  after  open  lung 
biopsy.  The  study  is  ongoing  and  provides  a  randomized  trial  of  combined 
nodal ity  therapy. 

?.102  Intensive  combination  chemotherapy  with  cyclophosphamide,  adriamycin, 
/P-16-213,  and  Oncovin  (Vincristine)  "CAPO"  in  extensive  stage  SCCL. 
(NCI-VA  Protocol  77-3;  Dr.  Minna  and  Senior  Staff). 

Previously  untreated  patients  with  extensive  stage  SCCL  are  being  treated 
'(/ith  high  doses  of  the  CAPO  regimen. 
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All  of  these  drugs  are  highly  active  in  SCCL,  and  previous  studies  of  the 
NCI-VA  M.O.B.  had  shown  a  dose  response  effect  in  favor  of  high  dose 
induction  chemotherapy.  Induction  cycles  are  given  on  day  1  and  8  and  then 
repeated  14  days  later  for  a  total  of  6  induction  cycles.  Thereafter 
maintenance  dose  chemotherapy  is  given  every  three  weeks  with  dose  modificatio 
for  hematologic  suppression.  To  date  11  patients  received  5-6  induction 
cycles;  17  patients  received  3-4  induction  cycles;  and  15  patients  have     j 
received  2  induction  cycles  (given  on  days  1  and  21  each).  Initially,  4    ' 
patients  receiving  the  6  induction  cycles  regimen  with  vincristine  given  in 
each  induction  cycle  experienced  severe  neurologic  toxicity  that  was  partiall! 
reversible.  With  omission  of  every  other  vincristine  dose,  no  severe 
neurologic  toxicity  has  been  seen  in  32  patients.  The  tumor  responses  seen 
with  the  3  to  6  induction  cycles  regimens  were  extremely  rapid  and 
approximately  40-50%  of  these  patients  entered  a  complete  clinical  remission. 
In  contrast,  the  responses  seen  with  the  2  induction  cycle  regimen  were 
slower  and  only  2/15  patients  (13%)  entered  a  CR.  Induction  mortality 
related  to  treatment  were  seen  in  all  three  groups,  but  severe  weight  loss 
and  decrease  in  performance  status  was  seen  in  the  5-6  induction  cycle 
regimen.  We  conclude  that  CAPO  is  a  highly  active  regimen  in  extensive  stage: 
SCCL,  and  that  there  is  a  \/ery   steep  dose  response  curve  with  respect  to 
obtaining  a  complete  remission.  In  addition,  at  the  more  intense  induction 
schedule,  treatment  toxicity  is  too  severe  to  be  tolerated  under  standard 
ward  conditions.  We  are  planning  to  continue  the  4  induction  cycle 
regimen  in  preparation  for  the  autologous  hematopoietic  reconstitution 
protocol  (NCI-VA  protocol  79-1,  see  section  2.109)  with  modification  to  allow:] 
the  WBC  to  rise  before  giving  cycles  #  3  and  4  to  further  decrease  the 
induction  treatment  related  toxicity. 

2.103  Combination  chemotherapy  and  chest  radiotherapy  at  week  12  for  SCCL. 
(CMC,  VAP,  chest  RT)  (NCI-VA  Protocol  77-1;  Dr.  Cohen  and  Senior  Staff  in 
collaboration  with  the  the  WVAMC  Radiotherapy  Service). 

Following  NCI-VA  protocol  75-4  (CMC,  VAP)  it  was  noted  that  some 
patients  not  in  a  complete  response  at  the  end  of  CMC  would  enter  a  complete; 
response  if  treated  with  VAP.  This  study  (77-1)  was  designed  to  ask  whether r 
thoracic  radiation  therapy  given  after  CMC  and  VAP  (week  12)  would  induce   ' 
additional  patients  to  enter  a  complete  remission  and  prolong  the  overall 
and  disease  free  survival  of  patients  already  in  a  complete  remission  when 
compared  to  historical  controls  treated  with  CMC  VAP  alone.  Radiation 
therapy  was  given  as  2000  rads/  5  fractions/  one  week  to  the  primary  tumor 
site  and  to  mediastinal  lymph  nodes. 

Sixteen  patients  with  SCCL  were  entered,  two  of  the  16  remain  disease- 
free  for  24+  months.  Both  of  these  patients  presented  with  limited  stage 
disease.  It  is  clear  that  thoracic  radiation  therapy  as  given,  was  of  no 
benefit  to  patients  with  extensive  stage  disease  compared  to  the  historical 
controls  and  no  further  patients  entered  a  complete  remission.  Patient 
numbers  are  too  small  for  firm  conclusions  as  to  the  efficacy  of  radiation 
therapy  given  this  way  in  limited  stage  disease.  Toxicity  of  this  treatment 
program  was  acceptable. 
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here  was  one  patient  who  developed  reversible  bilateral  pulmonary  intersti- 
ial  disease.  This  study  was  terminated  to  initiate  the  protocol  77-4 
a  randomized  trial)  in  limited  stage  disease  listed  in  2.101. 

.104  Randomized  trials  of  thymosin  therapy  in  SCCL.  (NCI-VA  Protocol 
6-4,  77-1,  77-3,  77-4;  Dr.  Cohen  and  Senior  Staff,  in  collaboration  with 
r.  Chretien,  Surgery  Branch  and  Biometry  Branch,  Dr.  R.  Makuch. 

These  protocols  asked  in  a  prospective  randomized  fashion  whether  calf 
hymosin,  fraction  V,  influences  survival  of  patients  with  SCCL.  Patients 
ere  randomized  to  receive  thymosin  fraction  V  (Hoffman  La-Roche)  60mg/M2, 
hymosin  20  mg/M2  or  no  thymosin  treatment.  The  former  two  groups  received 
hymosin  twice  weekly  for  the  initial  six  weeks  of  induction  chemotherapy, 
fter  55  protocol  eligible  patients  had  been  entered  the  thymosin  20  mg/M2 
ose  was  dropped  and  the  remaining  patients  received  thymosin  60  mg/M2  or  no 
hymosin  treatment. 

Results  from  the  first  46  protocol  eligible  patients  treated  on  protocol 
CI-VA  75-4  indicated  that  thymosin  60  mg/M2  significantly  prolonged  survival 
f  treated  patients  as  compared  to  thymosin  20  mg/M2  or  no  thymosin  treat- 
ent.  Survival  gain  was  due  to  prolongation  of  the  duration  of  complete 
esponse.  There  was  no  effect  of  thymosin  on  the  complete  response  rate  or 
n  infectious  episodes  during  remission  induction.  Patients  presenting  with 
ow  total  peripheral  blood  lymphocyte  counts  derived  greater  benefit  from 
hymosin  than  individuals  with  normal  blood  lymphocyte  counts.  Clinical 
esults  have  been  published  in  JAMA  241_:  1813,  1979  and  laboratory 
orrelations  have  been  published  in  Cancer  Treatment  Reports  62^:  1787,  1978. 

Since  publication  of  these  results  an  additional  20  patients  have 
andomized  to  thymosin  60  mg/M2  or  no  thymosin  treatment,  10  on  each  arm. 
our  of  the  10  patients  receiving  thymosin  60  mg/M2  remain  disease  free  from 
7+  to  24+  months.  One  of  the  10  placebo  patients  is  disease  free  for  16+ 
onths. 

Thymosin  shipments  from  Hoffman-LaRoche  were  discontinued  for  unclear 
easons  in  February,  1978  so  that  no  new  patients  have  been  randomized  since 
hen,  although  approved  protocols  for  randomization  to  receive  or  not 
eceive  thymosin  60  mg/M2  are  in  hand  (NCI-VA  Protocols  77-3,  and  77-4). 
e  plan  to  continue  these  randomized  trials  of  thymosin  when  material  is 
vail  able. 

.105  Phase  II  trial  of  high  dose  methotrexate  with  leucovorin  rescue  in 
atients  failing  primary  therapy  with  SCCL.  (NCI-VA  Protocol  76-9;  Dr.  Minna 
nd  Senior  Staff). 

Patients  with  SCCL  failing  the  primary  treatment  protocols  have  been 
reated  with  high  dose  methotrexate  by  6  hour  (up  to  12  grams/M2)  or  30  hour 
1.5  gm/M2)  infusion  followed  by  leucovorin  rescue.  16  patients  have  been 
reated  (2  with  6  hour  and  14  with  30  hour  infusions). 
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15  patients  had  received  prior  therapy  with  standard  dose  methotrexate 
combinations  and  had  progressed  on  these  regimens.  No  objective  responses 
were  seen.  Bone  marrow  toxicity  was  seen  in  38%  of  cases  despite  appropriate 
renal  function,  hydration,  alkalinization,  and  monitoring  of  methotrexate 
levels  by  radiobinding  assay  and  leucovorin  rescue.  We  conclude  that  high 
dose  methotrexate  therapy,  and  that  hematologic  toxicity  is  frequent  in 
patients  who  had  received  extensive  prior  chemotherapy  despite  appropriate 
rescue. 

2.106  Phase  II  trial  of  Cis-platinum  in  patients  with  SCCL  failing  primary 
therapy.  (NCI-VA  protocol  77-7;  Dr.  Huberman,  Dr.  Thant,  Dr.  Cohen  and 
Senior  Staff). 

This  trial  was  designed  to  determine  if  cis-platinum  (CDDP)  could 
achieve  objective  responses  in  patients  with  SCCL  failing  prior  therapy 
and  to  determine  the  degree  of  hematologic  toxicity.  6  patients  have  been 
entered,  and  2  objective  responses  have  been  seen.  Patients  have  been 
treated  with  both  24  hour  and  1  hour  infusions  at  doses  of  100  mg/M2  every 
3  weeks.  The  most  significant  toxicity  noted  was  thrombocytopenia  found  in 
2  patients.  We  conclude  that  cis-platinum  has  activity  in  SCCL  patients 
failing  prior  combination  chemotherapy,  but  that  these  patients  can 
experience  moderate  to  severe  hematologic  toxicity.  In  addition  each  patient  <; 
is  being  randomized  to  serve  as  his  own  control  and  receive  CDDP  in  alternate  t 
courses  as  a  24  hour  and  a  1  hour  infusion  to  compare  GI  toxicity. 

2.107  Phase  II  trial  of  hemibody  radiotherapy  with  and  without  radioprotector' 
WR-2721  in  patients  with  SCCL  failing  primary  or  secondary  chemotherapy 
(NCI-VA  protocol  77-2;  Dr.  Ihde  and  Senior  Staff  in  collaboration  with  Drs. 
Glatstein  and  Schwade,  ROB.) 

SCCL  is  highly  responsive  to  radiotherapy  at  the  time  of  diagnosis.  We 
are  investigating  the  antitumor  effect  of  this  modality  given  as  a  more 
systemic  treatment  (hemibody  radiotherapy)  in  previously  unirradiated  SCCL 
patients  who  have  failed  combination  chemotherapy  programs.  A  treatment 
schedule  of  400  rads  per  week  to  the  upper  half -body  x  4  (total  dose  1600  rads( 
was  planned.  However,  in  contrast  to  previously  reported  results  from  Canada 
in  patients  who  had  generally  not  been  exposed  to  chemotherapeutic  agents, 
hematologic  toxicity  prevented  all  but  one  of  five  patients  treated  from 
completing  the  planned  course  of  therapy.  A  sixth  patient  was  treated  with 
200  rads  twice  in  a  week  and  then  had  treatment  discontinued  because  of 
peripheral  blood  count  depression.  In  2/6  cases,  thrombocytopenia  was  pro- 
found and  required  platelet  transfusions.  Objective  tumor  regression  (not 
fulfilling  the  standard  definition  of  a  partial  response)  was  observed  in  2   | 
patients.  We  conclude  that  fractionated  hemibody  irradiation  produces  sub- 
stantial hematologic  toxicity  in  SCCL  patients  previously  receiving 
intensive  combination  chemotherapy,  and  a  suitable  treatment  schedule  forthisi 
patient  population  has  yet  to  be  developed.  We  currently  plan  to  treat  five  ' 
additional  patients  with  400  rads  per  week  in  conjunction  with  administration' 
of  the  radioprotective  agent  WR-2721. 
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This  drug  is  highly  effective  in  ameliorating  the  toxicity  of  whole  body 
radiotherapy  in  animals,  and  Phase  I  trials  in  humans  are  presently  underway 
elsewhere.  Upon  their  completion,  a  suitable  dose  to  be  used  in  our  trial 
should  be  known. 

2.108  Evaluation  of  radiotherapy  in  control  of  local  disease  in  SCCL  (Dr. 
Ihde  and  Senior  Staff,  in  collaboration  with  Dr.  Bilek,  Radiation  Therapy 
Service,  WVAMC,  and  Dr.  Glatstein  and  Senior  Staff,  ROB). 

We  have  established  that  chest  irradiation  in  the  usual  palliative  doses 
is  ineffective  in  providing  long-term  local  control  of  small  cell  lung  cancer 
that  is  progressive  despite  the  administration  of  chemotherapeutic  agents 
(Radiology,  in  press).  Therefore,  when  our  patients  require  radiotherapy  for 
local  palliation  after  failing  chemotherapy  in  the  future,  higher  doses  than 
the  previously  utilized  median  of  3200  rads  in  10  fractions  will  be 
administered.  Actuarial  duration  of  local  freedom  from  disease  progression 
will  be  computed  under  this  new  policy,  and  it  is  hoped  that  it  will  be 
superior  to  our  previous  results  of  50%  progression  at  3  months  and  90% 
progression  at  12  months. 

2.109  Intensive  combined  modality  (chemotherapy  and  total  body  irradiation) 
ablative  therapy  followed  by  autologous  hematopoietic  reconstitution  for 
patients  with  extensive  stage  SCCL  in  complete  remission  (NCI-VA  Protocol 
79-1;  Dr.  Ihde  and  Senior  Staff,  in  collaboration  with  Drs.  Abrams  and 
Deisseroth,  POB,  Drs.  Lichter  and  Glatstein,  ROB  and  Dr.  Makuch,  BRB.) 

This  protocol  was  recently  approved  by  both  the  NCI  and  WVAMC  clinical 
research  committees,  and  patients  are  expected  to  begin  to  be  eligible  for 
accrual  in  August,  1979.  Although  a  substantial  fraction  of  patients  with 
extensive  stage  SCCL  achieve  complete  remission  with  combination  chemotherapy 
(35-40%  in  our  hands),  most  will  eventually  relapse,  and  long-term  disease- 
free  survival  occurs  in  less  than  1%  (collected  results  from  clinical 
investigators  in  USA  and  Western  Europe).  Three  observations  suggest  that 
this  patient  population  is  an  ideal  one  in  which  to  attempt  to  prolong 
complete  remission  by  high-dose  ablative  therapy:  1)  higher  doses  of  chemo- 
radiotherapy  produce  superior  responses  in  this  group;  2)  ablative  therapy, 
which  autologous  hematopoietic  reconstitution  permits,  is  successful  in 
inducing  some  complete  responses  in  SCCL  patients  who  have  progressive  tumor 
after  primary  therapy;  and  3)  in  acute  myelogenous  leukemia,  such  ablative 
therapy  is  much  more  successful  in  patients  in  complete  remission  than  in 
those  with  relapsing  disease,  and  has  resulted  in  dramatic  increases  in 
disease  free  survival. 

The  outline  of  the  protocol  is  as  follows:  Patients  will  undergo  our 
standard  6-week  induction  chemotherapy  with  CAPO  NCI-VA  77-3  (cyclophospha- 
mide, adriamycin,  VP-16,  and  vincristine).  At  week  6,  those  with  negative 
bone  marrow  biopsies  will  have  peripheral  blood  buffy  coats  collected  by 
leukapheresis.  Maintenance  doses  of  CAPO  will  be  given  in  weeks  7-12.  At 
week  12  extensive  restaging  procedures  will  be  performed,  and  bone  marrow 
will  be  collected  from  patients  in  complete  remission. 
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Ablative  therapy  with  cyclophosphamide,  VP-16,  and  total  body  irradiation  will! 
then  be  followed  by  infusion  of  autologous  cryopreserved  marrow  and  buffy 
coats.  After  recovery  of  hematopoietic  function,  patients  will  be  followed 
without  further  anti -tumor  therapy  except  for  prophylactic  cranial  irradiation 
It  is  anticipated  that  confining  this  therapy  to  patients  in  complete 
remission  (who  should  all  be  in  good  clinical  condition)  and  reinfusing  both  i 
autologous  bone  marrow  and  buffy  coats  (buffy  coats  have  been  shown  to  containilj 
greatly  expanded  pools  of  hematopoietic  precursor  cells  after  CAPO  by 
Dr.  Abrams)  should  greatly  reduce  the  likelihood  of  severe  or  fatal 
toxicity.  Should  the  procedure  prove  feasible  and  early  relapses  of  tumor 
not  be  observed  after  a  group  of  10-15  patients  are  treated,  a  randomized 
trial  comparing  this  approach  to  standard  induction  followed  by  maintenance 
chemotherapy  is  planned.  At  that  point,  patients  who  have  achieved  only  a 
partial  response  to  initial  chemotherapy  may  also  be  candidates  for  ablative 
therapy  if  early  results  are  promising. 

2.110  New  intensive  chemotherapy  regimen  with  or  without  autologous 
peripheral  blood  buffy  coat  infusion  in  patients  with  extensive  stage  SCCL 
who  fail  to  achieve  complete  remission  with  initial  chemotherapy  (NCI-VA 
protocol  79-4  in  preparation;  Dr.Ihde  and  Senior  Staff  in  collaboration 
with  Drs.  Abrams  and  Deisseroth,  ROB,  Drs.  Glatstein  and  Lichter,  ROB,  and 
Dr.  Makuch,  BRB.) 

Survival  is  substantially  prolonged  in  SCCL  patients  who  achieved  a 
complete  response  to  combination  chemotherapy.  Those  in  whom  only  a  partial 
response  is  induced,  on  the  other  hand,  live  only  modestly  longer  than 
patients  without  objective  response.  These  observations  raise  the  question 
of  whether  patients  who  fail  to  achieve  complete  response  with  initial 
treatment  should  have  an  early  change  to  other,  perhaps  more  aggressive, 
therapy  without  waiting  for  disease  progression  to  develop,  as  is  commonly 
done. 

A  number  of  patients  with  extensive  SCCL  will  have  peripheral  blood 
buffy  coats  collected  during  week  6  of  induction  chemotherapy  (see  Sec.  2.109)i 
but  will  then  fail  to  be  in  complete  remission  and  thus  be  ineligible  for 
autologous  bone  marrow  collection  followed  by  ablative  therapy  and  marrow 
reinfusion  at  week  12.  In  these  patients,  who  will  have  partial  or  no 
response  to  CAPO  therapy,  a  protocol  is  being  developed  to  investigate 
whether  high-dose  (but  non-lethal)  combination  chemotherapy  to  which  the 
patient  has  not  been  previously  exposed  can  induce  complete  remission  in  some; 
instances,  and  whether  administration  of  the  patient's  own  cryopreserved  buffy 
coats  can  ameliorate  the  hematologic  toxicity  of  the  high-dose  chemotherapy. 
It  is  anticipated  that  patients  will  be  randomized  to  receive  or  not  receive  | 
buffy  coat  material  immediately  after  the  chemotherapy.  A  convincing 
demonstration  that  autologous  buffy  coat  could  enhance  chemotherapy  tolerance 
should  immediately  lead  to  other  clinical  trials  utilizing  this  technique, 
which  would  be  a  much  simpler  method  of  "stem  cell"  collection  than  multiple 
bone  marrow  aspirations  under  general  anesthesia. 
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2.2  Non-Small  Cell  Carcinoma  of  the  Lung  (NSCCL)  including:  Adenocarcinoma, 
Epidermoid  Carcinoma,  Large  Cell  Carcinoma,  and  Mixed  Histology  (Small  Cell/ 
Large  Cell)  Carcinoma. 

2.201  Treatment  of  Non-small  cell  carcinoma  of  the  lung  (NSCCL)  with  high 
dose  methotrexate  by  6  or  30  hour  infusion  followed  by  leucovorin  factor 
rescue.  (HDMTX)  (NCI-VA  Protocol  75-9;  Dr.  Minna  and  Senior  Staff). 

Because  of  prior  reports  of  efficacy  of  HDMTX  in  lung  cancer  we  have 
completed  a  phase  II  trial  of  this  modality  which  is  being  prepared  for 
publication.  14  patients  were  treated  by  6  hour  infusion  (in  doses  up  to 
12  gm/M2)  and  18  patients  were  treated  by  30  hour  infusion  (1.5  gm/M2) 
followed  by  leucovorin  rescue.  No  responses  were  seen  in  the  6  hour  infusion; 
3  responses  (17%)  were  seen  in  the  30  hour  infusion  protocol.  No  renal 
toxicity,  or  hematologic  toxicity  was  encountered.  The  MTX  levels  were 
monitored  by  a  radiobinding  assay.  MTX  levels  of  4  x  10-^  were  seen  with  the 
6  hour  infusion,  and  sustained  levels  of  5  x  10  -5  m  were  seen  with  the  30 
hour  infusion  protocol.  We  conclude  that  HDMTX  with  leucovorin  rescue  has  no 
increase  in  activity  over  that  reported  for  standard  dose  MTX  in  NSCCL  and 
that  it  may  be  given  with  safety.  Although  the  comparison  of  the  6  and  30 
hour  schedules  were  done  sequentially  and  not  in  a  randomized  trials  the 
occurrence  of  all  responses  in  the  30  hour  protocol  suggests  that  if  HDMTX  is 
to  be  used  in  further  studies  the  30  hour  regimen  should  be  considered. 

2.202  Phase  II  Trial  of  Doxorubicin,  Mitomycin-C  in  advanced  non-small  cell 
lung  cancer.  (NCI-VA  MOB  Protocol  78-4;  Dr.  West  and  Senior  Staff). 

This  study  continues  efforts  to  define  an  active  cytotoxic  drug  regim.en 
for  non-small  cell  lung  cancer.  Mitomycin-C  is  receiving  new  attention  as  an 
active  agent  in  this  disease.  In  the  current  study  it  has  been  combined  with 
doxorubicin  and  administered  in  three-week  cycles  to  ambulatory  patients  with 
advanced  Stage  III  or  stage  IV  non-small  cell  lung  cancer. 

Twenty  patients  have  been  entered  on  study,  4  with  squamous  cell,  1  with 
large  cell,  and  15  with  adenocarcinoma  of  the  lung.  Major  responses  have  been 
observed  in  8  of  10  patients  with  adenocarcinoma  but  in  0  of  5  patients  with 
other  cell  types  (5  additional  patients  with  adenocarcinoma  have  received  one 
cycle  only  and  are  inevaluable  for  response). 

Three  patients  have  died  of  treatment-related  complications,  one  at  six 
weeks  of  sepsis  associated  with  leukopenia,  one  at  four  months  of  interstitial 
pneumonitis  attributed  to  chemotherapy  and  another  at  six  weeks  of  similar 
pulmonary  toxicity.  The  latter  patient  had  received  prior  radiation  therapy  to 
the  lung  and  developed  toxicity  after  only  two  reduced  doses  of  drug.  Prior 
radiation  therapy  to  the  lung  is  now  an  absolute  exclusion  for  entry  to  study, 
and  patients  are  being  evaluated  closely  for  evidence  of  pulmonary  toxicity. 
We  conclude  that  the  combination  of  adriamycin  and  mitomycin-C  in  this 
schedule  is  highly  active  in  adenocarcinoma  of  the  lung.  The  incidence  of 
pulmonary  toxicity  must  be  carefully  monitored. 
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2.203  Combination  Chemotherapy  of  mixed  histology  Large  Cell:  Small  Cell 
Lung  Cancer  (WPL#  40/22).  (Various  NCI-VA  Protocols  including  75-4,  77-1, 
77-3;  Dr.  Radice,  Dr.  Minna  and  Senior  Staff,  in  collaboration  with 

Dr.  Makuch,  Biometry  Branch). 

Twenty-three  previously  untreated  patients  with  lung  cancer  were  found 
to  have  large  cell  carcinoma  (WPL#40)  mixed  with  intermediate  subtype  small 
cell  carcinoma  (WPL#22)  within  the  same  lesion  at  presentation.  These 
patients  were  treated  with  intensive  combination  chemotherapy  (CMC  VAP,  or 
CMC).  There  were  two  complete  remissions  (CR)  (13%),  and  10  partial 
responses  (PR)  (43%).  The  total  objective  response  rate  of  56%  was  lower 
than  the  89%  objective  response  rate  in  similarly  treated  group  of  59  patients 
with  pure  SCCL.  The  median  survival  was  5  months  with  a  1  year  survival 
of  24%.  The  overall  survival  and  time  to  progression  after  initial  therapy 
were  significantly  shorter  in  the  mixed  histology  patients  than  in  those  with 
pure  SCCL.  Autopsy  findings  revealed  no  single,  consistent  histologic  sub- 
type post  therapy.  We  conclude  that  mixed  histology  large  cell/small  cell 
lung  cancer  (WPL#40/22)  is  a  distinct  entity  that  1)  can  be  misdiagnosed  as 
large  cell  cancer;  2)  has  a  better  total  response  rate  than  pure  large  cell 
cancer  (WPL#40);  but  3)  has  a  low  CR  when  compared  to  pure  SCCL  (WPL#21,22, 
21/22).  Thus,  for  the  purposes  of  treatment  and  investigation,  this  entity 
must  be  distinguished  from  other  lung  cancer  subtypes  with  differing 
responses  to  therapy  and  may  account  for  the  high  response  rates  in  other 
series  of  large  cell  carcinoma. 

2.204  Phase  II  Trial  of  PALA  in  Non-Small  Cell  Carcinoma  of  the  Lung. 
(NCI-VA  Protocol  79-3;  Dr.  Cohen  and  Senior  Staff  in  collaboration  with  Drs. 
hrlichman  and  Chabner, Clinical  Pharmacology  Branch). 

This  protocol  is  being  reviewed  by  WVAMC  and  NIH  committees  and  is  a 
continuation  of  NCI-VA  Protocol  78-3;  (Phase  I  trial  of  PALA).  Two  patients 
have  been  treated  at  the  highest  tolerated  doses  of  PALA  under  78-3  and  no 
responses  have  been  seen,  and  no  unusual  toxicity  noted.  Pharmacologic 
monitoring  of  PALA  metabolizing  enzymes  is  being  carried  out  by  the  CPB/DCT. 

2.205  Clonogenic  assay  of  SCCL  and  non-SCCL  from  bronchial  washings  (Drs. 
Ihde  and  Matthews,  in  collaboration  with  Dr.  Von  Hoff,  POB,  and  Dr.  Weisenthal, 
MB). 

Cytologic  washings  obtained  during  fiberoptic  bronchoscopy  of  patients 
with  SCCL  and  non-SCCL  are  being  utilized  in  the  soft  agar  clonogenic  assay, 
modified  from  the  technique  of  Salmon  et  al.  Preliminary  results  indicate 
1)  a  substantial  correlation  between  soft  agar  colony  growth  and  cytologic 
positivity  of  the  washings,  2)  growth  of  only  small  numbers  of  colonies  per 
unit  of  nucleated  cells  plated,  a  not  unexpected  finding  in  view  of  the  small 
percentage  of  cytologically  malignant  cells  in  positive  washings,  and  3)  the 
possibility  that  the  cloning  efficiency  is  greater  for  non-SCCL  than  for 
SCCL  washings. 
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This  assay  system  (see  also  section  3.5  of  VAMO  ZOl  CM  06575-04) 
should  provide  a  test  of  growth  factors  required  for  cloning  of  lung  cancer 
cells,  a  test  of  the  fraction  of  cells  killed  with  a  cycle  of  chemotherapy, 
and  a  test  of  drug  sensitivity.  After  optimizing  the  growth  of  lung  cancer 
clones  from  these  materials  a  trial  of  chemotherapy  directed  by  the  in  vitro 
sensitivity  of  lung  cancer  clones  is  planned. 
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2.3  Gastric  Carcinoma 

2.301  Alternating  cyclic  combination  chemotherapy  for  advanced  gastric 
carcinoma.  (5-fluorouracil ,  methyl  CCNU,  adriamycin,  mitomycih-C,  FM-AM) 
(NCI-VA  Protocol  76-8;  Dr.  Bunn  and  Senior  Staff). 

The  report  of  this  trial  was  published  (Can.  Treat.  Rep.  62:1287-1293, 
1978)  and  showed  a  low  response  rate  yet  comparable  survival  to  that 
achieved  by  other  two  or  three  drug  combinations.  This  study  is  now 
terminated. 

2.302  Phase  II  Trial  of  ICRF-159  in  Gastric  Carcinoma.  (NCI-VA 
Protocol  76-17;  Dr.  Bunn  and  Senior  Staff). 

Fcurceen  patients  have  been  entered  on  this  trial  including  seven 
previously  untreated  patients  and  seven  patients  who  had  previously 
failed  the  FM-AM  protocol  (NCI-VA  Protocol  76-8).  In  the  former  group 
one  patient  responded  while  one  of  the  latter  group  has  responded.  Response 
durations  have  been  relatively  brief.  Toxicity  has  been  limited  to  mild 
hematologic  suppression.  We  plan  to  enter  more  previously  untreated 
patients  on  this  study.  Although  ICRF-159  has  some  activity  in  gastric 
carcinoma  it  appears  to  be  less  active  than  5-FU  or  adriamycin. 

2.4  Prostatic  Carcinoma 

2.401  Combination  chemotherapy  with  cyclophosphamide,  adriamycin,  and 
cis-Platinum  followed  by  hormonal  therapy  for  patients  with  previously 
untreated  disseminated  extrapelvic  carcinoma  of  the  prostate 
(NCI-VA  Protocol  77-8;  Dr.  Ihde  and  Senior  Staff  in  collaboration  with 
Dr.  Lippman,  MB,  Dr.  Javadpour,  SB,  Dr.  Bensimon,  Urology  Svc. ,  WVAMC, 
and  Dr.  Dunnick,  Diagnostic  Radiology,  CC). 

We  have  previously  demonstrated  (see  Sec.  2.403)  that  combination 
chemotherapy  can  produce  objective  tumor  responses  associated  with 
prolonged  survival  in  patients  with  extrapelvic  metastatic  prostatic  cancer 
resistant  to  hormonal  therapy;  furthermore,  with  the  use  of  extensive 
serial  staging  procedures,  both  tumor  response  and  progression  can  be 
objectively  documented,  usually  in  multiple  ways  in  each  patient.  We  have 
now  instituted  a  trial  of  combination  chemotherapy  with  cyclophosphamide, 
adriamycin,  and  cis-Platinum  in  recently  diagnosed  patients  with  metastatic 
disease  who  have  not  received  previous  hormonal  treatment.  At  the  time  of 
disease  progression,  patients  receive  an  orchiectomy.  Before  each  major 
therapeutic  phase  of  the  protocol,  percutaneous  prostatic  biopsies  are 
obtained  for  determination  of  sex  steroid  receptor  proteins.  Results  of 
receptor  determinations  will  be  correlated  with  response  to  each  form  of 
therapy.  This  trial  should  provide  information  on-  whether  chemotherapy 
can  successfully  be  given  to  freshly  diagnosed  patients,  whether  it  may 
have  a  higher  objective  response  rate  than  in  patients  who  have  already 
failed  hormone  therapy  and  whether  patients  who  have  failed  chemotherapy 
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retain  the  expected  high  rate  of  responsiveness  to  hormone  manipulation. 

If  the  response  rates  to  both  chemotherapy  and  orchiectomy  are  adequate, 

a  randomized  trial  of  chemotherapy  as  an  adjuvant  to  initial  hormone  treatment 

is  planned.  Thus  far,  10  patients  have  entered  the  trial.  There  are  3 

partial  responses,  1  stable  disease  patient,  3  patients  with  progressive 

disease  after  4  cycles  of  chemotherapy,  1  who  is  too  early  to  evaluate, 

and  2  who  are  not  eval liable. 

2.402  Combination  chemotherapy  with  cyclophosphamide,  adriamycin  and  cis- 
Platinum  for  hormone-resistant  prostatic  carcinoma  (NCI-VA  Protocol  77-8; 
Dr.  Ihde  and  Senior  Staff,  in  collaboration  with  Dr.  Lippman,  MB, 

Dr.  Javadpour,  SB,  Dr.  Bensimon,  WVAMC,  and  Dr.  Dunnick,  DR/CC). 

The  combination  chemotherapy  program  used  in  patients  with  newly 
diagnosed  metastatic  prostatic  cancer  will  also  be  given  to  patients  who 
have  failed  hormone  manipulation.  This  should  provide  some  estimate  of 
the  program's  relative  efficacy  in  the  two  patient  populations.  Prostatic 
biopsies  for  steroid  receptor  determinations  will  also  be  done  in  these 
patients.  Thus  far,  3  patients  have  been  entered  on  study.  One  had 
stable  disease,  one  had  progressive  disease,  and  one  is  too  early  to 
evaluate. 

2.403  Combination  chemotherapy  with  cyclophosphamide  and  adriamycin  for 
hormone-resistant  metastatic  prostatic  carcinoma  (NCI-VA  Protocol  76-6; 
Dr.  Ihde  and  Senior  Staff,  in  collaboration  with  Dr.  Dunnick,  DR/CC). 

This  protocol  has  been  completed,  and  the  results  will  be  published 
shortly.  (Cancer  in  press).  Twenty-two  patients  who  had  failed  therapy 
with  estrogens,  orchiectomy,  or  both  were  treated  with  a  combination  of 
cyclophosphamide  and  adriamycin.  Seven  had  an  objective  partial  response 
(median  duration  8  months),  4  had  stable  disease  for  4  months  or  more, 
and  11  had  progressive  disease  or  early  death.  Median  survival  was  14 
months  in  responders,  11  months  in  patients  with  stable  disease,  and  5 
months  in  progressors,  a  significant  difference.  Following  progression 
on  chemotherapy,  only  1/14  patients  had  a  partial  response  to  further 
hormonal  therapy.  Serial  utilization  of  multiple  staging  procedures 
showed  that  while  no  single  test  allowed  identification  of  all  patients 
with  objective  tumor  response  or  progression,  improvement  or  deterioration 
in  a  median  of  5  and  6  parameters  could  be  demonstrated  in  responders  and 
progressors,  respectively.  The  most  useful  tests  were  lymphangiogram  to 
detect  response,  skeletal  X-rays  to  detect  progression,  and  bone  scan, 
serum  acid  phosphatase  and  plasma  CEA  to  monitor  for  both. 

2.5  Cutaneous  T-cell  Lymphomas:  Mycosis  Fungoides  and  the  Sezary 
Syndrome.  (MF-S). 

2.501  Combination  chemotherapy  (vinblastine,  adriamycin,  bleomycin  "VAB"; 
alternating  with  cyclophosphamide,  methotrexate  and  prednisone  "CMP")  and 
simultaneous  electron  beam  (EB)  radiotherapy  for  MF-S.  (NCI-VA 
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Protocol  76-12;  Dr.  Bunn  and  the  Senior  Staff  in  collaboration  with 
Dr.  Schechter,  Hematology,  WVAMC;  Dr.  Fischman,  Dermatology,  WVAMC; 
Drs.  Kumar  arid  Goldson,  Radiotherapy  Howard  University;  Dr.  Glatstein 
and  Senior  Staff  of  the  Radiation  Oncology  Branch). 

In  advanced  stage  disease  (Stages  III-V)  28  patients  were  entered 
onto  this  study.  There  were  9  complete  responders,  13  partial  responders, 
1  patient  with  no  response,  2  patients  too  soon  to  evaluate.  The 
actuarial  2  year  survival  is  88%  which  is  superior  to  the  2  year  survival 
for  this  group  at  Stanford  using  electron  beam  alone  (60%)  and  at  Temple 
using  nitrogen  mustard  alone  (60%).  Toxicity  was  primarily  from  the 
electron  beam  irradiation  and  consisted  of  hair  loss,  excessive  tearing, 
loss  of  sweat  glands,  atrophy  of  skin,  erythema,  edema  and  desquamation 
and  ulceration  of  skin,  gynecomastia,  and  in  two  patients  development  of 
skin  cancers  (one  basal  cell,  one  squamous  cell).  Myelosuppression  was 
relatively  mild.  Only  3  of  25  patients  are  disease  free  at  present. 
There  were  no  deaths  attributable  to  treatment  toxicity. 

2.502  Combined  modality  electron  beam  and  intravenous  nitrogen  mustard 
for  limited  stage  MF  disease  (Stages  I  and  II).  (NCI-VA  Protocol  76-12; 
Dr.  Bunn  and  Senior  Staff  and  collaborators  listed  in  2.501). 

Fourteen  patients  were  entered;there  were  12  complete  responderis 
and  two  partial  responders.  Three  patients  have  had  cutaneous  relapses 
and  are  receiving  topical  nitrogen  mustard.  One  patient  died  at  12  months 
from  a  myocardial  infarction  while  in  complete  remission.  He  was  75 
years  of  age.  Toxicity  has  been  limited  to  acute  and  chronic  radiation 
damage  and  mild  myelosuppression.  The  two  year  disease  free  survival 
appears  to  be  superior  to  that  achieved  with  drugs  or  electron  beam  alone 
although  the  numbers  are  small. 

2.503  Randomized  Trial  of  conservative  versus  combined  modality  therapy 
of  cutaneous  T-Cell  lymphomas  (MF-S)  (NCI-VA  Protocol  79-2;  Dr.  Bunn  and 
Senior  Staff  in  collaboration  with  Dr.  Schecter,  Hematology  WVAMC; 

Dr.  Fischman,  Dermatology  WVATC;  Dr.  Goldson,  Radiotherapy,  Howard  Univ.; 
Dr.  Glatstein  and  Senior  Staff  ROB;  Dr.  Edwards,  Biometry  Branch). 

This  protocol  was  designed  to  determine  whether  combined  modality 
therapy  with  electron  beam  irradiation  and  combination  chemotherapy 
with  cyclophosphamide,  adriamycin,  VP-16-213,  and  vincristine  ("CAPO") 
with  curative  intent  is  better  than  standard  sequential  topical  therapies 
including  topical  nitrogen  mustard,  photochemotherapy,  with  methoxsalen 
and  ultraviolet  A  light  (PUVA),  and  electron  beam  therapy  with  palliative 
intent.  This  protocol  has  been  approved  and  three  patients  have  been 
entered. 

2.504  Staging  Procedures  in  Cutaneous  T-Cell  Lymphomas.  (NCI-VA 
Protocols  76-12,  and  79-2.  See  also  sections  2.508-2.510,  2.1002,  2.1005, 
Dr.  Bunn  and  Senior  Staff  in  collaboration  with  units  listed  in  2.501). 


808 


ZOl  CM  03024-10  VAMO 

By  standard  light  microscopic  criteria  50%  of  patients  have 
evidence  of  extracutaneous  disease.  With  recently  developed  special 
studies  it  has  been  shown  that  at  least  85%  of  patients  have  evidence 
of  extracutaneous  disease.  The  blood  and  lymph  nodes  are  the  most 
frequent  sites  of  extracutaneous  disease.  Additionally,  19%  of  patients 
have  visceral  involvement.  The  liver  is  the  most  frequently  involved 
visceral  site  and  the  bone  marrow  is  rarely  involved  with  cutaneous 
T-Cell  lymphoma. 

2.505  Phase  II  Trial  of  high  dose  methotrexate  with  citrovorum  factor 
(CF)  rescue  in  cutaneous  T-Cell  lymphomas  failing  primary  therapy. 
(NCI-VA  79-7,  and  76-9;  Dr.  Bunn  and  Senior  Staff). 

All  of  11  patients  with  mycosis  fungoides  have  been  reported  to 
respond  to  high  dose  methotrexate  (HDMTX)  with  CF  rescue.  To  confirm 
this  report  we  have  instituted  this  trial  utilizing  1.5  gm/M2  of  metho- 
trexate given  weekly  with  monitoring  of  MTX  levels.  Nine  patients  have 
been  entered  on  this  trial  (NCI-VA  79-7  pending,  continuation  of  76-9 
procedures).  There  has  been  one  complete  response,  3  partial  responses, 
and  5  patients  have  had  no  response.  There  has  been  no  appreciable 
toxicity.  Response  duration  has  been  relatively  short.  While  high 
dose  methotrexate  has  definite  activity  it  appears  to  be  less  than 
previously  reported  and  similar  to  that  seen  with  conventional 
methotrexate.  We  plan  to  enter  at  least  10  more  patients  on  this  study. 

2.506  Phase  II  trial  of  VP-16-213  in  Cutaneous  T-Cell  Lymphoma  patients 
failing  primary  therapy.  (NCI-VA  Protocol  76-12,  79-8;  Dr.  Bunn  and 
Senior  Staff). 

Four  of  seven  CTCL  patients  in  the  literature  have  been  reported  to 
respond  to  VP-16-213.  We  have  treated  five  patients.  There  have  been 
no  complete  responders,  two  partial  responders,  and  3  patients  with  no 
response.  We  plan  to  enter  10-15  more  CTCL  patients  on  this  ongoing 
study. 

2.507  Phase  II  Trial  of  anti -thymocyte  globulin  (ATG)  in  patients 
with  Cutaneous  T-Cell  Lymphomas  failing  primary  therapy  and  other 
chemotherapy.  (NCI-VA  Protocol  77-6;  Dr.  Bunn  and  Senior  Staff  in 
collaboration  with  Dr.  Ellsberg,  Upjohn  and  Co.). 

Horse  anti -thymocyte  globulin  (Upjohn  Co.,  Kalamazoo,  Mich.)  has 
been  administered  to  five  patients.  There  have  been  two  partial 
responses  lasting  eight  and  two  months  respectively.  Three  patients 
could  not  be  evaluated  for  response  (two  because  of  early  death  from 
infection  not  related  to  ATG  and  one  because  of  development  of  serum 
sickness.)  Because  ATG  is  a  unique  and  potentially  specific  model 
for  passive  humoral  immunity,  we  are  continuing  to  enter  patients  on 
this  protocol.  In  addition,  we  are  attempting  to  obtain  monoclonal 
antibodies  directed  against  T-Cells  for  treatment  in  these  advanced 
patients. 
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2.508  Phase  II  trial  of  combination  chemotherapy  (cyclophosphamide, 
adriamycin,  VP-16-213,  and  vincristine,  "CAPO"  in  patients  with 
Cutaneous  T-Cell  Lymphoma  failing  primary  therapy.  (NCI-VA  Protocol  79-9 
in  preparation;  Dr.  Bunn  and  Senior  Staff). 

This  protocol  has  been  designed  to  determine  whether  patients  failing 
low  dose  combination  chemotherapy  on  NCI-VA  Protocol  76-12  (which  includes 
all  of  these  agents  except  VP-16-213)  or  single  agent  methotrexate  on 
Protocol  79-2  will  benefit  from  this  high  dose  combination  chemotherapy 
regimen  in  terms  of  objective  tumor  regression  and  duration  of  regression. 
Four  patients  have  been  entered  on  this  study.  There  has  been  one 
complete  response  and  one  partial  response.  Two  patients  are  too  early 
to  evaluate. 

2.509  Cytogenetic  studies  of  Cutaneous  T-Cell  Lymphomas.  (NCI-VA 
Protocols  76-12,  79-2;  in  collaboration  with  Dir.  Whang-Peng,  Medicine  Branch) 
Medicine  Branch). 

Cytogenetic  analyses  were  performed  on  the  peripheral  blood  lymph 
nodes  and  bone  marrows  of  32  patients  and  three  controls.  Eighty  %  of 
the  patients  had  cytogenetic  abnormalities.  These  abnormalities  were 
present  in  nearly  all  histologically  positive  blood  and  node  specimens. 
Additionally,  they  were  positive  in  the  majority  (55-80%)  of 
histologically  negative  blood  and  node  specimens.  Cytogenetic 
abnormalities  were  rarely  present  in  the  bone  marrow.  Numerous 
structural  and  numerical  abnormalities  were  present  and  nearly  every 
chromosome  v«s  involved.  Changes  in  early  patients  suggest  the  disease 
may  start  as  a  polyclonal  proliferation  while  it  becomes  monoclonal 
as  the  disease  progresses.  Patients  with  aneuploid  clones  had  a  poor 
prognosis.  These  results  are  in  contrast  to  those  found  in  other  acute 
and  chronic  leukemias  including  those  of  presumed  T-Cell  origin.  These 
studies  are  continuing. 

2.510  Functional  Properties  of  T-Cells  from  patients  with  Cutaneous 
T-Cell  Lymphomas.  (NCI-VA  Protocols  76-12,  79-2,  Dr.  Bunn  in 
collaboration  with  Dr.  Schechter,  and  Dr.  Munson,  Hematology,  WVAMC; 
Drs.  Broder  and  Waldman,  Metabolism  Branch  DCBD). 

To  define  whether  patients'  cells  represent  monoclonal  proliferation 
of  subsets  of  T-Cell s,  Drs.  Broder  and  Waldman  are  studying  the  ability 
of  CTCL  cells  to  help  or  suppress  antibody  production  by  normal  B  Cells 
in  vitro.  Dr.  Schechter  has  been  studying  osteoclast  activating  factor 
in  two  patients  with  bone  lesions.  Drs.  Schechter  and  Munson  have 
studied  T-gamma  and  T-mu  receptors  on  the  malignantT-cells  and  have 
found  most  patients  lack  these  receptors,  (see  also  section  3.3  of 
ZOl  CM  06575-04  VAMO  for  mitogen  stimulation  studies  and  cultures 
of  these  cells. ) 
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2.511  Cytologic  and  histologic  studies  in  Cutaneous  T-Cell  Lymphomas. 
(NCI-VA  Protocols  76-12  and  79-2;  Drs.  Bunn,  Matthews,  and  Gazdar  in 
collaboration  with  Dr.  Schechter,  Hematology,  WVAMC). 

We  have  shown  cytologic  examination  of  E-rosette  preparations  of 
peripheral  blood  and  lymph  node  mononuclear  cells  can  be  of  significant 
benefit  in  assessing  involvement  in  these  sites.  Careful  examination  of 
paracortical  areas  of  lymph  nodes  reveals  mycosis  cells  in  nearly  all 
patients.  These  studies  are  continuing. 

2.512  Ultrastructural  analysis  of  Cutaneous  T-Cell  Lymphoma  cells. 
(NCI-VA  Protocols  76-12,  and  79-2;  Dr.  Bunn  in  collaboration  with 
Dr.  Guccion,  Pathology,  WVAMC). 

While  Lutzner  has  demonstrated  markedly  convoluted  lymphocytes 
("Lutzner  cells")  in  patients  with  the  Sezary  Syndrome  we  have  shown 
that  these  cells  are  uncommon  in  patients  with  Sezary  Syndrome  and 
mycosis  fungoides.  Moderately  convoluted  lymphocytes  "mycosis 
cells"  are  the  predominent  type  of  lymphocyte  although  "blasts"  may 
be  present  especially  in  patients  with  advanced  disease.  Clusters 
of  moderately  convoluted  lymphocytes  are  highly  suggestive  of 
involvement  by  CTCL. 

2.513  Epidemiologic  studies  in  patients  with  Cutaneous  T-Cell  Lymphomas. 
(NCI-VA  Protocols  76-12  and  79-2;  Dr.  Bunn  in  collaboration  with 

Dr.  Fischman,  Dermatology,  WVAMC). 

Interviews  of  CTCL  patients  on  NCI-VA  Protocols  76-12  and  79-2 
indicate  patients  with  a  prior  malignancy,  family  history  of  malignancy, 
history  of  atopy,  history  of  exposure  to  radiation  or  chemical 
carcinogens  appear  to  be  at  increased  risk  for  developing  cutaneous 
T-Cell  Lymphomas.  Case  control  histories  are  now  being  obtained. 

2.6  Multiple  Myeloma  and  other  plasma  cell  malignancies. 

2.601  Alternating  cyclic  combination  chemotherapy  of  multiple  myeloma 
with  melphalan  and  prednisone  (MP)  with  or  without  BCNU  (BMP)  alternating 
with  vincristine,  cyclophosphamide,  adriamycin  and  prednisone  (VCAP)  in 
patients  with  multiple  myeloma  and  other  plasma  cell  malignancies. 
(NCI-VA  Protocol  76-7;  Dr.  Bunn  and  Senior  Staff  in  collaboration  with 
Dr.  Schechter,  Hematology,  WVAMC). 

Twenty-one  patients  were  entered  on  this  trial.  There  were  15 
responders  and  six  non-responders.  Responders  have  survived  a  median 
of  28+  months  with  11/15  still  alive.  Non-responders  survived  a  median 
of  15  months  with  2/6  alive.  M-protein  levels  decreased  by  an  average 
of  33%  after  MP,  24%  after  VCAP,  6%  after  BMP,  and  1.5%  after  the  second 
cycle  of  VCAP.  This  suggests  that  alternating  regimens  do  not  prevent 
early  development  of  a  plateau  phase.  Maintenance  therapy  was 
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discontinued  during  a  stable  plateau  phase  in  9  patients.  Median 
duration  of  unmaintained  remission  in  these  patients  was  9  months, 
(range  4-14+  months).  Four  of  five  patients  who  progressed  while 
unmaintained  re-responded  and  remained  in  remission  2+-8+  months. 
This  study  will  be  closed  to  accrual  in  the  next  several  months  to 
allow  development  of  a  new  protocol  to  test  low  dose  total  body 
irradiation  in  collaboration  with  the  ROB. 

2.602  Phase  II  Trial  of  VP-16-213  in  patients  with  multiple  myeloma 
failing  combination  chemotherapy  on  NCI-VA  Protocol  76-7*     (NCI-VA 
Protocol   79-8;   Dr.   Bunn  and  Senior  Staff). 

Two  patients  have  received  VP-16-213  after  failing  the  primary 
protocol.  Neither  responded.  The  study  is  ongoing. 

2.603  Phase  II  Trial  of  hemibody  or  low  dose  total  body  radiotherapy 
in  patients  with  multiple  myeloma  failing  primary  and  secondary 
chemotherapy.  (NCI-VA  Protocol  79-10  in  development;  Dr,  Bunn  and 
Senior  Staff  in  collaboration  with  Dr.  Glatstein  and  Senior  Staff 

of  ROB). 

One  patient  has  received  hemibbdy  radiotherapy  and  had  a  25% 
reduction  in  serum  M-protein.  Hematologic  toxicity  was  moderate. 
The  study  is  on-going  with  the  protocol  development  and  patients  being 
piloted.  The  radiation  will  probably  be  changed  to  a  low  dose  total 
body  irradiation. 

2.604  Randomized  trial  of  combination  chemotherapy  plus  and  minus 
total  body  irradiation  in  patients  with  multiple  myeloma.  (NCI-VA 
Protocol  79-11  in  development;  Dr.  Bunn  and  Senior  Staff  in 
collaboration  with  Dr.  Lichter  and  the  Senior  Staff  of  the  ROB). 

This  protocol,  to  replace  NCI-VA  76-7,  is  currently  being  developed. 
The  plan  is  to  treat  patients  with  combination  chemotherapy  for  6-12 
months.  Patients  failing  chemotherapy  and  those  in  a  stable  plateau 
phase  will  be  randomized  to  continue  on  chemotherapy  or  to  receive 
low  dose  total  body  radiotherapy. 

2.7  Hepatocellular  Carcinoma 

2.701  Combination  chemotherapy  of  hepatocellular  carcinoma  with 
adriamycin  and  streptozotocin  (NCI-VA  Protocol  76-11;  Dr.  Ihde  and 
Senior  Staff,  in  collaboration  with  Dr.  Mclntire,  LID/DCBD), 

Fourteen  patients  with  unresectable  hepatocellular  carcinoma  have 
been  treated  with  a  combination  of  adriamycin  and  streptozotocin, 
chosen  because  of  the  known  activity  of  each  agent  used  individually 
and  their  non-overlapping  toxicities.  Two  patients  had  partial 
responses  of  18  and  11+  months.  As  in  our  previous  study  with 
adriamycin  alone,  the  major  predictor  of  survival  was  pre-treatment 
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performance  status.  The  response  rate  is  similar  to  those  previously 
reported  by  ourselves  and  others  for  adriamycin  alone.  Disease  response 
and  progression  is  being  monitored  with  the  aid  of  serum  alpha-fetoprotein 
determinations. 

2.702  Phase  II  trial  of  neocarzinostatin  in  patients  with  hepatocellular 
carcinoma  (Dr.  Ihde  and  Senior  Staff,  in  collaboration  with  Dr.  VonHoff, 
MB,  and  the  ECOG;  ECOG  protocol). 

Four  patients  who  had  failed  therapy  with  adriamycin  and 
streptozotocin  were  placed  on  an  ECOG  Phase  II  trial  with  neocarzinostatin, 
a  polypeptide  reported  to  have  activity  against  hepatocellular  carcinoma 
in  Phase  I  trials.  One  of  our  patients  had  stable  disease,  and  three 
had  early  death  or  progressive  disease.  In  the  entire  ECOG  trial,  the 
partial  response  rate  was  20%,  similar  to  that  achieved  with  adriamycin. 

2.8  Colon  Carcinoma 

2.801  Phase  II  trial  and  pharmacologic  studies  of  PALA  in  Colon 
Carcinoma.  (NCI-VA  Protocol  79-6  and  78-3;  Dr.  Cohen  and  Senior  Staff 
in  collaboration  with  Dr.  Erlichman,  Dr.  Chabner,  CPB). 

Two  patients  have  received  PALA  1500  mg/M2  daily  times  5.  Serum 
PALA  levels  were  determined  in  both  patients.  Levels  of  aspartate 
transcarbamylase  were  measured  in  the  skin  before  and  after  PALA. 
Cutaneous  PALA  toxicity  was  noted  in  1  patient.  No  responses  have  been 
seen,  to  date.  The  study  is  ongoing. 

2.9  Phase  I  Trials 

2.901  Phase  I  Trial  of  weekly  6-hour  infusions  of  dichloromethexotrexate 
(DCM,  NSC  29630)  in  hepatocellular  carcinoma  and  other  solid  tumors. 
(NCI-VA  Protocol  78-1;  Dr  Ihde,  Mr.  Pelsor,  and  Senior  Staff,  in 
collaboration  with  Dr.  Myers,  CPB). 

Dichloromethotrexate  (DCM)  is  a  methotrexate  analog  with  activity 
superior  to  that  of  the  parent  compound  in  murine  LI 210  leukemia.  It 
has  previously  been  studied  on  daily  oral  and  2  or  3  times  per  week  IM 
schedules  in  human  cancer,  without  evidence  of  results  that  were 
superior  to  those  expected  with  methotrexate.  Because  of  significant 
hepatic  metabolism,  it  should  be  more  suitable  than  methotrexate  for 
administration  to  patients  with  impaired  renal  function.  We  have  begun 
a  dose-finding  trial,  giving  DCM  in  a  weekly  6-hour  infusion  schedule. 
Pharmacokinetics  are  being  done  with  the  commercial  radioimmunoassay 
for  methotrexate,  and  an  enzyme-binding  assay  is  being  developed. 
Should  results  appear  promising,  even  higher  doses  of  DCM  with  citrovorum 
factor  rescue  may  be  studied.  Eight  patients  have  been  treated  thus  far, 
with  the  dose  presently  at  400  x  2,  800  x  2,  and  then  1200  mg/m2  IV 
weekly.  Severe  hematologic  toxicity  has  been  observed  in  one  patient; 
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only  minimal  mucositis  or  no  toxicity  at  all  have  been  noted  in  the 
remaining  patients.  Two  partial  responses,  in  patients  with 
adenocarcinoma  of  unknown  primary  site  and  hepatocellular  carcinoma 
have  been  observed. 

2.902  Phase  I  Trial  of  PALA  (NSC  2224131).  (NCI-VA  Protocol  78-3; 
Dr.  Cohen  and  Senior  Staff,  in  collaboration  with  Dr.  Erlichman  and 
Dr.  Chabner,  CPB.  Dr.  Weirnik,  BORC,  Dr.  Levine  POB). 

Four  patients  have  been  entered  at  600,  1000,  1000  and  1500  mg/M2. 
No  therapeutic  responses  were  noted.  There  was  no  hematologic 
toxicity.  Cutaneous  toxicity  was  noted  in  the  patient  receiving 
1500  mg/M2  for  5  days.  The  study  is  terminated  and  replaced  by 
disease  specific  phase  II  protocols  using  1500  mg/M2  daily  for  5  days. 

2.903  Phase  I  Trial  of  Pentamethylmel amine  (PMM,  NSC  118742)  (NCI-VA 
Protocol  78-5;  Dr.  Ihde  and  Senior  Staff  in  collaboration  with 

Dr.  Young,  MB,  and  Dr.  Boyd  CPB). 

Pentamethylmel amine  (PMM)  is  a  water-soluble  analog  of 
hexamethylmel amine  (HMM)  which  is  suitable  for  intravenous  administration. 
HMM  can  be  given  only  orally,  and  its  dose-limiting  toxicity  is  often 
gastrointestinal;  it  has  activity  against  lung,  ovarian,  and  other 
cancers,  but  its  absorption  from  the  GI  tract  is  erratic.  Thus,  a 
suitable  parenteral  schedule  of  PMM,  which  has  equivalent  therapeutic 
ratios  to  HMM  in  several  animal  tumors,  should  be  of  considerable 
clinical  interest.  A  gas  chromatographic/mass  spectrometric  assay 
for  PMM  has  been  developed  by  the  CPB.  Patients  from  the  NCI-VA  MOB 
and  the  MB  are  entered  onto  study.  Thus  far,  19  patients  have  been 
treated  on  a  weekly  schedule,  to  the  development  of  tumor  progression; 
the  drug  is  given  as  a  1-hour  IV  infusion.  The  present  dose  is 
750  mg/m2  per  week,  and  the  only  consistent  toxicity  seen  has  been 
nausea  and  vomiting.  No  hematologic  toxicity  has  been  observed. 
Pharmacokinetic iStudies  in  plasma  have  been  done  at  each  dose  level 
in  one  or  more  patients,  and  will  be  expanded  when  the  maximum  tolerated 
dose  is  reached.  A  partial  response  occurred  in  one  patient  with 
colon  carcinoma. 
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2.10  Staging  Studies  and  Evaluation  of  Tumor  Markers  in  the  Natural  History 
and  management  of  malignant  diseases. 

2.1001  Fiberoptic  bronchoscopy  (Dr.  Ihde,  Dr.  Cohen,  and  Clinical  Associates 
Drs.  Simms  and  Brigham,  and  Dr.  Weisenthal  MB). 

During  this  year  fiberoptic  bronchoscopy  (FOB)  has  been  performed  on  an 
elective  basis  215  times  in  lung  cancer  patients  prior  to  or  during  chemo- 
therapy. Each  procedure  entails  thorough  visual  examination  to  the  level 
of  all  segmental  and  many  subsegmental  bronchi  and  procurement  of  bronchial 
washings  for  cytologic  examination  and  endobronchial  biopsies.  We  have  found 
that  FOB  is  extremely  useful  in  the  management  of  patients  with  SCCL.  Recent 
review  of  133  consecutive  procedures  in  previously  untreated  patients  about 
to  begin  combination  chemotherapy  revealed  that  the  procedure  was  positive, 
either  visually,  pathologically,  or  both,  in  119  patients  (89%),  including 
eight  (6%)  in  whom  FOB  provided  the  only  evaluable  evidence  of  intrathoracic 
cancer.  FOB  is  most  valuable  in  segregating  a  group  of  SCCL  patients  in 
apparent  complete  response  to  treatment  by  chest  X-ray  who  retain  evidence  of 
of  cancer  bronchoscopically  and  are  at  greatly  increased  risk  of  chest  tumor 
relapse.  Of  43  patients  in  radiographic  complete  response  after  6  weeks  of 
chemotherapy,  6%  of  31  patients  with  no  bronchoscopic  evidence  of  tumor  had 
relapsed  by  Week  24,  while  50%  of  the  12  patients  with  positive  FOB 
examinations  despite  a  normal  chest  X-ray  had  relapsed  by  the  same  time  point. 
Positive  bronchoscopy  and  lack  of  complete  response  by  chest  X-ray  at  Week 
6  were  equally  likely  to  predict  chest  disease  progression  by  Week  24.  In 
non-small  cell  lung  cancer,  pre-chemotherapy  FOB  examinations  are  less  often 
positive  for  tumor  (79%  positive  FOB's  in  47  patients).  Since  complete 
responses  to  chemotherapy  are  rarely  obtained  in  these  patients,  FOB  is  not 
needed  to  confirm  total  clinical  absence  of  tumor;  however,  it  has  been  found 
to  be  useful  in  monitoring  for  early  progression  of  tumor.  Of  21  episodes  of 
chest  tumor  progression  on  chemotherapy,  38%  were  first  detected  by  FOB  alone 
(before  radiographic  tumor  enlargement  was  evident).  Bronchial  washings,  a 
repeatedly  accessible  source  of  tumor  cells  in  many  lung  cancer  patients,  are 
being  studied  in  several  in  vitro  systems  (see  Sees.  2.205  and  2.1006). 

2.1002  Peritoneoscopy  (Dr.  Bunn,  Dr.  Huberman,  Dr.  Radice,  Dr.  Cohen) 

Peritoneoscopy  with  multiple  liver  biopsies  is  being  investigated  as  a 
staging  and  restaging  procedure  in  patients  with  cutaneous  T-Cell  lymphomas 
and  small  cell  lung  cancer. 

Cutaneous  T-Cell  Lymphomas:  Forty  patients  were  studied  with  peritoneo- 
scopy after  being  shown  to  have  negative  or  inadequate  percutaneous  liver 
biopsies.  Four  of  these  were  positive  histologically  with  samples  obtained 
at  peritoneoscopy.  Biopsy  has  been  shown  to  be  the  only  accurate  way  of 
documenting  liver  involvement  and  peritoneoscopy  is  the  most  sensitive  method 
for  this.  Positive  liver  biopsies  were  found  only  in  patients  with  peripheral 
blood  involvement  and  lymphadenopathy. 
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Small  Cell  Carcinoma:  Staging  peritoneoscopies  have  been  done  in  55 
patients  after  negative  or  inadequate  percutaneous  biopsies.  Positive 
liver  biopsies  were  obtained  in  7  patients.  In  contrast  to  the  malignant 
lymphomas,  positive  biopsies  were  obtained  only  when  visual  lesions  were 
seen.  While  patients  with  hepatomegaly,  abnormal  liver  function  tests,  or 
abnormal  liver  spleen  scans  were  more  likely  to  have  liver  metastases, 
peritoneoscopy  was  the  most  sensitive  procedure  for  documenting  liver 
involvement. 

Other  Malignancies:  About  20  peritoneoscopies  have  been  done  in  patients 
with  gastric  carcinoma  and  other  solid  tumors.  These  procedures  are  the  most 
sensitive  measure  of  liver  metastases  and  often  provide  tissue  diagnosis. 
Several  patients  have  been  spared  laparotomy  on  the  basis  of  the  peritoneo- 
scopy results. 

2.1003  Gastroscopy  (Dr.  Bunn  in  collaboration  with  Gastroenterology,  WVAMC). 

This  study  employing  sequential  gastroscopy  (Drs.  Widerlite  and  Cohen 
formerly  of  the  Gastroenterology  Section,  WVAMC)  in  patients  with  gastric 
carcinoma  and  evaluating  gastric  and  plasma  CEA  in  all  patients  undergoing 
gastroscopy  is  now  closed.  Gastroscopy  was  not  highly  useful  as  a  means  of 
following  response  to  chemotherapy.  Gastric  CEA  was  found  to  be  highly 
sensitive  measure  of  the  presence  of  gastric  carcinoma.  However,  it  was 
non-specific  and  many  false  positives  were  present.  These  false  positives 
were  confined  to  patients  with  inflammatory  conditions  of  the  stomach. 
Gastric  CEA  is  a  potentially  useful  tool  for  screening  populations  at 
high  risk  for  gastric  carcinoma. 
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2.1004  Computerized  tomography  (CT  scans)  of  abdomen,  pelvis,  and  brai/n 
in  various  malignancies.  (Drs.  Ihde  and  Bunn,  in  collaboration  with  Dr. 
Dunnick,  DR/CC,  and  Dr.  Bates  Nuclear  Medicine  Service,  WVAMC), 

In  SCCL,  involvement  of  retroperitoneal  structures  is  often  present  at 
autopsy,  but  difficult  to  detect  clinically.  Similarly,  although  brain 
metastases  are  a  frequent  clinical  and  pathologic  occurrence,  screening 
radionuclide  brain  scans  in  asymptomatic  patients  have  been  unsuccessful  in 
detecting  earlier,  perhaps  more  easily  treatable,  CNS  metastases.  We  have 
performed  abdominal  CT  scans  in  45  previously  untreated  SCCL  patients.  CT 
scans  of  liver  were  approximately  as  useful  as  radionuclide  liver  scans  in 
predicting  pathologically  confirmed  liver  involvement.  More  importantly, 
adrenal  or  retroperitoneal  masses  were  found  in  6  patients  (13%).  Ongoing 
follow-up  studies  during  treatment  will  be  necessary  to  determine  the  utility 
of  this  technique  in  patient  management.  Pre-treatment  CT  scans  of  the  head 
in  SCCL  patients  have  recently  been  initiated,  as  have  CT  scans  of  the 
abdomen  and  pelvis  in  prostatic  and  gastric  cancer,  two  tumors  in  which 
evaluation  of  chemotherapy  responses  is  notoriously  difficult  to  document. 
Further  studies  must  be  accumulated  before  the  contribution  of  CT  scans  in 
the  latter  two  diseases  can  be  analyzed.  In  patients  with  hepatocellular 
carcinoma,  abdominal  CT  scans  have  been  compared  to  radionuclide  liver  scans. 
CT  scan  detected  abnormalities  in  6/7  patients  with  abnormal  radionuclide 
scans.  The  two  techniques  were  complementary  in  assessing  response  to 
chemotherapy,  since  each  detected  some  episodes  of  tumor  response  or 
progression  that  were  not  initially  apparent  with  the  other  modality. 

2.1005  Lymphangiography  in  prostatic  cancer  and  mycosis  fungoides  (Drs.  Ihde 
and  Bunn,  in  collaboration  with  Dr.  Dunnick,  DR/CC). 

Detection  of  response  to  chemotherapy  in  prostatic  cancer  is  often 
difficult.  We  have  obtained  pre-treatment  lymphangiograms  (LAG's)  in  our 
patients, and  then  periodically  assessed  nodal  status  with  follow-up  abdominal 
and  pelvic  X-rays.  Thus  far,  LAG's  have  yielded  evaluable  evidence  of 
nodal  metastases  in  about  60%  of  our  patients  with  Stage  D  prostatic  cancer, 
and  have  proved  to  be  extremely  useful  in  documenting  chemotherapy  responses 
(CANCER,  in  press).  Partly  because  of  dye  elution,  serial  abdominal  films 
have  thus  far  not  been  helpful  in  detecting  tumor  progression.  In  mycosis 
fungoides,  pre-treatment  LAG's  have  revealed  positive  nodes  in  about  70%  of 
patients  with  palpable  peripheral  adenopathy,  and  have  always  been  negative 
in  patients  without  such  physical  findings.  In  contrast  to  other  lymphomas, 
LAG'S  in  mycosis  fungoides  tend  to  be  more  abnormal  in  more  caudad  nodes. 
The  value  of  serial  abdominal  films  in  evaluating  nodal  response  to  chemo- 
therapy is  being  assessed. 

2.1006  Bone  marrow  biopsy  in  small  cell  carcinoma  (Drs.  Ihde,  Matthews,  and 
Simms). 

This  data  has  been  published  (Blood  53;  677,  1979)  and  is  no  different 
from  that  in  Sec.  2.95  of  last  year's  Annual  Report. 


817 


Z01  CM  03024-10  VAMO 

2.1007  Tumor  markers  in  patients  with  lung  cancer  and  prostatic  carcinoma 
(Dr.  Ihde,  in  collaboration  with  Dr.  Mclntire,  LID/DCBC,  Dr.  Weisenthal,  MB, 
Dr.  Ruddon,  Frederick  CRC,  and  Dr.  Belville,  Urology  Svc,  Walter  Reed  AMC). 

Serial  serum  samples  from  lung  cancer  patients  obtained  before  and  during 
chemotherapy  are  being  provided  to  Dr.  Mclntire,  who  is  developing  an  assay 
for  an  apparently  specific  lung  cancer-associated  antigen.  The  sensitivity 
of  this  assay  in  detecting  residual  disease  after  therapy  would  be  a  question 
of  obvious  interest.  Bronchial  washings  from  tumor-involved  and  contra- 
lateral lung  are  being  assayed  by  Dr.  Ruddon  for  a  panel  of  tumor-associated 
marker  substances.  Results  are  being  compared  to  plasma  samples  from  the 
same  patients  on  whom  bronchoscopic  material  was  collected.  Dr.  Belville 
is  performing  determinations  of  prostatic  acid  phosphatase  by  a  radioimmuno- 
assay technique  on  serial  serum  samples  from  patients  with  carcinoma  of  the 
prostate  undergoing  chemotherapy.  Because  of  previously  mentioned  difficulties 
in  detecting  tumor  response  in  this  disease,  a  comparison  of  serial 
determinations  of  enzymatic  and  RIA  acid  phosphatase  values  in  thoroughly 
staged  patients  could  be  of  great  interest. 

2.1008  Influence  of  sites  of  metastases  on  prognosis  in  patients  with  SCCL 
(Dr.  Ihde,  in  collaboration  with  Dr.  Makuch,  BRB). 

The  influence  of  various  sites  of  metastatic  disease  on  complete  response 
rate  and  survival  is  being  analyzed  in  106  consecutive  completely  staged 
previously  untreated  patients  with  SCCL.  All  patients  received  intensive 
induction  chemotherapy,  and  minimum  follow-up  time  is  2  years.  Preliminary 
results  indicate  that:  1)  performance  status  is  the  dominant  prognostic 
factor;  2)  the  number  of  sites  of  metastatic  disease  correlates  quite  well 
with  performance  status;  3)  patients  with  a  single  site  of  distant  metastatic 
disease  fare  no  worse  than  those  with  limited  disease;  4)  prognosis  is 
inversely  related  to  the  number  of  sites  of  metastatic  disease;  and  5)  liver 
and  central  nervous  system  are  the  only  initial  sites  of  metastatic  involve- 
ment that  adversely  affect  survival,  when  other  factors  are  statistically 
accounted  for. 

2.1009  Paraneoplastic  syndromes  in  lung  cancer  patients,  (Dr.  Minna,  Dr. 
Cohen  and  Senior  Staff). 

Lung  cancer  patients  often  develop  paraneoplastic  syndromes  including 
the  results  of  secretion  of  peptide  hormones  (eg.  syndrome  of  inappropriate 
ADH  and  excess  parathormone)  or  neurologic  syndromes.  There  is  scant  data 
in  the  literature  on  the  response  of  these  syndromes  to  antineoplastic 
therapy.  In  SCCL  8  patients  with  the  SIADH  syndrome  have  been  treated  with 
combination  chemotherapy  and  had  objective  regression  of  their  peptide 
hormone  in  association  with  tumor  regression. (NEJM  298:  1423,  1978).  Four 
patients  with  paraneoplastic  neuromuscular  syndrome  likewise  have  had 
resolution  of  their  syndrome  with  resolution  of  their  tumor  on  chemotherapy. 
These  studies  are  continuing. 
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2.11  Clinical  Pathologic  Correlations  in  Patients  with  Malignant 
Diseases  (Drs.  Matthews  and  Gazdar  and  Senior  Staff). 

2.1101  Correlation  of  Clinical  Response  with  Subtypes  of  Small  Cell 
Carcinoma  of  the  lung  (SCCL): 

In  previous  studies  (NCI-VA  Protocols  73-4,  75-4,  77-1),  it  has 
been  shown  that  there  is  a  difference  in  behavior  or  response  to  therapy 
of  patients  with  classical  small  cell  tumor,  classified  as  either 
lymphocyte-like  (WPL  #21),  intermediate  (WPL  #22),  or  a  combination  of 
these  subtypes  (WPL  #21/22).  A  subset  of  lung  cancers  classified  as 
having  "mixed  histology"  have  components  of  small  cell  and  large  cell 
carcinoma  (WPL  #22/40).  Approximately  10%  of  small  cell  tumors  may 
fall  into  this  category.  These  tumors  respond  well  to  chemotherapy 
and/or  radiotherapy.  However,  median  survival  of  patients  with  this 
mixed  histology  is  5  months,  compared  to  a  median  survival  of  10  months 
in  those  patients  with  classic  SCCL.  On  the  other  hand  10%  of  patfents 
who  have  survived  over  2%  years  following  treatment  for  small  cell 
tumor  have  had  this  mixed  histology.  Many  of  these  tumors  have  been 
diagnosed  variously  as  poorly  differentiated  epidermoid  carcinoma,  large 
cell  carcinoma,  poorly  differentiated  carcinoma  or  adenocarcinoma.  An   « 
attempt  is  being  made  to  assure  that  pathologists  associated  with  all 
NCI  sponsored  protocols  are  aware  of  this  group  of  tumors  and  their 
diagnostic  criteria  (vide  infra).  Also  a  study  using  coded  slides  is 
being  established  to  determine  intra  and  inter  pathologist  *'ari ability 
in  scoring  WPL  #22/40  slides. 

2.1102  Correlation  of  Tumor  Bulk,  Relapse  Site  and  Cause  of  Death  in 
Combined  High  dose  Chemotherapy/Radiotherapy  versus  High  dose  Chemotherapy 
Protocols  for  SCCL: 

Autopsy  data  on  patients  treated  with  current  NCI-VA  MOB  high  dose 
chemotherapy  and/or  radiotherapy  protocols  are  being  monitored  closely 
for  effects  of  treatment  on  tumor  bulk,  sites  of  relapse  and  cause  of  death. 
Prior  to  the  institution  of  radiotherapy  in  NCI-VA  MOB  protocols  for  SCCL, 
death  occurred  during  relapse  of  high  dose  chemotherapy  and  was  clearly 
related  to  recurrent  tumor  burden,  specifically  in  the  chest  (100%). 
The  adrenals,  CNS,  bone  marrow  and  liver  were  the  sites  of  metastases  in 
60-80%  of  the  cases.  Metastases  to  other  organ  sites,  usually  involved 
in  disseminated  small  cell  disease,  were  strikingly  reduced.  In  contrast, 
in  patients  who  have  died  following  combined  modality  therapy,  no  small 
cell  tumor  was  identified  in  five  patients  and  only  minimal  regional  disease 
in  four.  Causes  of  death  were  extensive  florid  pulmonary  fibrosis, 
characterized  by  total  disorganization  of  pulmonary  architecture,  fibro- 
blastic proliferation  and  atypical  or  dysplastic  alveolar  (Type  II  pneumocyte) 
hyperplasia;  acute  yellow  atrophy;  possible  adriamycin  toxicity;  renal 
failure  secondary  to  a  possible  DIC;  and  bacteremia. 
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2.1103  Development  of  Different  Lung  Cancer  Histologic  Types  after 
Treatment  with  Chemotherapy  or  Chemotherapy  plus  Radiotherapy: 

It  was  noted  in  a  recently  published  study  from  this  branch  that  in 
one-third  of  SCCL  patients  subjected  to  either  chemotherapy  and/or 
chemotherapy  plus  radiotherapy,  there  were  changes  in  the  histologic 
typing  of  the  tumor.  These  changes  included  focal  maturation  of  the 
small  cell  to  squamous  nests,  glandular  elements,  anaplastic  large 
cells  or  tumor  giant  cells.  In  some  patients,  no  small  cell  tumor 
could  be  recognized.  Tumors  identified  at  autopsy  included  squamous 
cell  carcinoma,  large  cell  carcinoma,  adenocarcinoma  and  variants  of 
carcinoid. 

Prior  to  death  and  during  re-staging  procedures,  the  cytology  and 
bronchial  biopsy  of  6/74  patients  changed  from  classic  small  cell 
malignancies  to  dysplastic,  in-situ  or  invasive  epidermoid  malignancies. 
None  of  these  patients  at  autopsy,  however,  had  evidence  of  epidermoid 
carcinoma.  These  changes  in  cell  type  suggest  that  small  cell  tumors 
may  change  to  another  cell  type  or  that  polyclonal  or  multiple  tumors 
are  present.  The  biologic  behavior  of  these  altered  tumors  is  not  known 
at  present. 

2.1104  Small  Cell  Carcinoma  Registry,  Long  Term  SCCL  Survivors. 
(Drs.  Matthews  and  Minna  in  collaboration  with  Drs.  Rozencweig  and 
Muggia,  CTEP). 

A  registry  of  patients  with  SCCL  who  have  survived  over  2*5  years 
from  diagnosis  was  established  in  1977.  To  date,  124  patients  have  been 
submitted  from  cancer  treatment  centers  in  the  USA  and  abroad.  97 
patients  are  eligible  for  evaluation.  44  (45%)  of  the  patients  received 
surgery  as  a  primary  modality,  with  or  without  chemotherapy  and/or 
radiotherapy;  44  (45%)received  radiotherapy,  alone  or  with  chemotherapy; 
8  received  chemotherapy  alone;  1  patient  had  no  treatment.  Long  term 
survival  was  achieved  in  all  histologic  subtypes,  including  the  mixed 
histologies  (WPL  #22/40)  group.  15/97  had  documented  extrathoracic 
disease.  So  far,  29  (30%)  patients  survived  5  years  or  longer.  10/29 
patients  survived  over  10  years.  19/29  patients  were  still  alive  at  the 
time  of  report  and  at  risk.  21/97  patients  developed  recurrent  disease, 
predominantly  within  3.5  years  from  diagnosis.  Thus,  76/97  patients  are 
either  alive  and  disease  free  or  died  free  of  disease. 

These  results  demonstrate  the  potential  cure  of  SCCL  by  several 
treatment  modalities  and  the  importance  of  long  term  follow  up. 

2.1105  Correlation  of  histologic  subtype  with  survival  in  surgically 
resected  lung  cancer  (in  collaboration  with  Drs.  George  Higgins  and 
Thomas  Shields,  VASAG,  and  Mr.  Robert  Keehn,  National  Research  Council 
Statistician). 
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The  pathologic  data  and  slides  of  over  700  patients  with  carcinoma 
of  the  lung  resected  by  members  of  the  VA  Surgical  Adjuvant  Group  have 
been  reviewed  by  Dr.  Matthews,  the  Reference  Pathologist  for  the  VASAG. 
There  has  been  a  consistent  discrepancy  of  20%  in  diagnoses  between  the 
primary  and  reference  pathologists.  A  study  has  been  made  to  determine 
the  significance  of  tumor  size,  location,  histologic  type,  differentiation, 
pleural,  lymph  node  or  vascular  invasion,  and  the  effects  of  these 
factors  on  survival.  Preliminary  studies  on  the  survival  of  patients 
with  epidermoid  carcinoma  show  that  there  is  no  significant  difference 
in  survival  between  the  well  and  moderately  versus  poorly  differentiated 
malignancies.  However,  the  larger  the  tumor  or  the  more  extensive  the 
lymph  node  metastases,,  the  poorer  the  survival.  A  70%  three  year 
survival  is  recorded  for  patients  with  tumor  size  3  cm  or  less  with  no 
nodal  involvement.  In  contrast,  a  48%  Th  year  survival  is  recorded  for 
patients  with  tumor  size  larger  than  3  cm  with  bronchopulmonary  or  hilar 
lymph  node  metastases. 

Using  a  TN  staging  classification  provided  by  Dr.  Shields, 
Mr.  Keehn  has  found  no  statistical  difference  in  survival  in  any  of  the 
TN  groupings.  Poorly  differentiated  tumors  behave  almost  identically 
to  the  better  differentiated  tumors  in  all  TN  categories.  However,  if 
all  epidermoid  carcinomas  are  compared  to  all  large  cell  carcinomas, 
diagnosed  by  Dr.  Matthews,  a  striking  difference  in  survival  was  noted. 
61.7%  of  all  patients  with  epidermoid  carcinoma  survived  3  years;  in 
contrast,  only  36.3%  of  patients  with  large  cell  carcinoma  survive  7h 
years.  In  contrast,  50%  of  all  adenocarcinomas  survive  2%  years. 
Although  this  suggests  little  value  in  segregating  well  and  poorly 
differentiated  epidermoid  malignancies,  it  also  suggests  significant 
prognostic  value  in  segregating  large  cell  carcinomas,  particularly 
those  that  stratify  and  superficially  resemble  poorly  differentiated 
epidermoid  carcinomas.  A  similar  study  of  adenocarcinomas  is  anticipated. 

2.1106  Prospective  study  of  the  histologic  criteria  of  CTCL  cutaneous 
and  lymph  node  involvement.  (Drs.  Matthews  and  Gazdar  in  collaboration 
with  Dr.  Fischman,  Dermatology,  Dr.  Schechter,  Hematology,  and 
Drs.  Guccion  and  Ol:tega,  Laboratory  Service,  WVAMC). 

A  blind  study  was  devised  to  develop  and  evaluate  current  histologic 
criteria  used  for  the  diagnosis  of  cutaneous  T-cell  lymphomas  (CTCL).  One 
hundred  skin  biopsy  slides  have  been  blinded;  one-half  of  the  cases  were 
documented  Mycosis  fungoides  or  Sezary  syndrome;  the  remainder  were 
chronic  psoriaform  dermatoses  or  poorly  understood  diseases  such  as 
lymphomatoid  papuloses  that  mimic  CTCL  in  gross  and/or  microscopic  patterns 
and  behavior.  A  form  asking  approximately  45  variable  questions  was 
devised.  Three  pathologists  and  one  dermatologist  have  been  involved  in 
this  study.  Slides  have  been  reviewed  by  all  participants.  Although  the 
code  has  not  been  broken  on  this  study,  it  is  apparent  that  a  diagnosis 
of  CTCL  is  possible  without  the  classic  histologic  features  promulgated 
by  other  authorities  on  the  subject. 
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Lymph  nodes  removed  surgically  from  34  patients  with  CTCL  have  been 
reviewed.  Cytospin  surface  markers,  electron  microscopic  and 
cytogenetic  studies  were  performed  on  the  majority  of  these  lymph  nodes. 
With  the  exception  of  five  patients  who  showed  frank  infiltration  of  the 
nodes  by  a  malignant  lymphomatous  process,  all  remaining  nodes  showed 
dermatopathic  lymphadenitis  with  preservation  although  blurring  of  the 
usual  nodal  architecture.  Interspersed  within  the  paracortical  zones 
and  medullary  stroma,  atypical  lymphocytes  with  cerebri  form  or 
convoluted  nuclei  were  invariably  identified.  Cells  were  frequently 
arranged  in  clusters.  A  classification  and  lymph  node  staging  system 
has  been  devised  to  describe  the  patterns  of  lymph  node  involvement. 
It  is  possible  that  at  some  future  date,  this  classification  may  have 
some  clinical  prognostic  significance. 

2.1107  Reference  and  Consultant  Pathologist  Tasks: 

The  NCI-VA  MOB  pathologist,  Dr,  Matthews, has  served  as  a  reference 
or  consultant  pathologist  for  the  following  NCI  related  oncology 
activities.  These  activities  have  been  done  without  clerical, 
technical  or  monetary  reimbursement  to  this  unit, 

1.  NCI  Small  Cell  Carcinoma  Registry  (1977-  present). 

The  majority  of  these  materials  have  also  been  reviewed  by 
Dr.  Raymond  Yesner  and  a  panel  of  pulmonary  pathologists  has  also 
reviewed  cases  presenting  diagnostic  problems. 

2.  VA  Surgical  Adjuvant  Lung  Group  (Drs.  Higgins  and  Shields,  principal 
investigators)  (1973-  present).  (700  patients'  material  reviewed). 

3.  Eastern  Cooperative  Oncology  Group  (ECOG)  and  Radiation  Therapy 
Oncology  Group  (RTOG)  small  cell  carcinoma  protocols  (1975-  present). 
Approximately  300  forms  and  slides  have  been  received  to  date  on  these 
patients. 

4.  NCI-Lung  Cancer  Study  Group  (LCSG)  (1977-  present). 

The  NCI-VA  pathologist  has  acted  as  a  consultant  to  this  group  since 
its  inception  in  1977.  The  group  replaced  the  former  Working  Party  for 
Therapy  of  Lung  Cancer  and  admitted  new  universities  to  the  group, 
including  Toronto,  Seattle,  UCLA,  and  Vanderbllt,  Members  of  the 
pathology  panel  are  requesting  that  Dr.  Matthews  be  made  a  member  of  the 
group,  rather  than  a  consultant,  so  that  she  could  participate  in  the 
routine  review  of  slides.  At  present,  all  discrepancies  in  diagnosis 
are  brought  to  the  biannual  meetings  for  discussion  and  interpretation. 
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5.  VA  Surgical  Adjuvant  Group,  Colon  (Dr.  Higgins,  Chairman),  1979- 

The  NCI-VA  pathologist  has  been  requested  to  be  the  reference 
pathologist  for  the  VASAG  colon.  Materials  will  be  collected  by  the 
statistician,  Mr.  Robert  Keehn  (National  Research  Council)  and  will  be 
reviewed  only  when  pertinent  questions  are  asked. 

6.  GI  Tumor  Oncology  Group,  Pancreatic  Protocol,  Dr.  John  Macdonald, 
principal  investigator  (1978-  Present). 

Dr.  Matthews  is  a  reference  pathologist  for  the  pancreatic  cancer 
protocol  of  Dr.  John  Macdonald  of  Georgetown  University  Hospital.  This 
protocol  is  a  part  of  the  GITOG.  To  date,  no  sections  have  been  received. 

2.1108  Additional  responsibilities: 

1.  As  a  former  member  of  the  Clinical  Cancer  Education  Committee,  NCI, 
Dr.  Matthews  makes  site  visits  to  universities  or  institutions  to  assess 
cancer  education  training  programs  at  undergraduate  and  graduate  levels. 

t 

2.  Dr.  Matthews  is  a  member  of  the  DCT  Clinical  Oncology  Review 
Committee,  an  inhouse  NIH  committee  to  review  and  monitor  oncology 
contracts  and  grants  to  universities  and  institutions  throughout  the 
country.  This  committee  was  formed  as  an  economy  measure  to  reduce  the 
quarterly  peer  reviews  which  required  oncologists  to  be  summoned  from  all 
over  the  country  to  evaluate  the  effectiveness  of  a  program. 

3.  Dr.  Matthews  is  a  member  of  the  DCT  Pathology  Task  Force  (1978-  Present), 
This  task  force  has  been  asked  to  evaluate  the  impact  of  cooperative 
oncology  groups  on  pathology  resources.  Costs,  manpower  required,  supplies, 
equipment,  interaction  of  pathologists  with  oncologists  in  t'he  design  of 
protocols,  etc..  are  subjects  of  concern  and  discussion. 
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2.12  Infectious  Disease  Studies  in  Patients  with  Malignant  Disease. 
(Dr.  Fossieck). 

2.1201  Monitoring  of  infection  during  episodes  of  severe  pancytopenia 
in  patients  with  solid  tumors  undergoing  intensive  combination 
chemotherapy  and  combined  modality  therapy. 

While  granulocytopenia  and  infection  are  well  recognized 
complications  of  intensive  chemotherapy  of  acute  leukemia,  the  problems 
facing  intensive  chemotherapy  of  solid  tumors  may  be  different. 
Twenty-one  patients  have  been  entered  in  the  limited  stage  (NCI-VA 
Protocol  77-4)  and  44  in  the  extensive  stage  (NCI-VA  Protocol  77-3) 
protocols.  During  induction  chemotherapy  or  combined  modality 
therapy  95%  of  the  limited  stage  patients  and  94%  of  extensive  stage 
patients  have  developed  leukopenia.  88%  of  limited  stage  and  91%  of 
extensive  disease  patients  developed  fever.  Local  or  systemic 
infection  was  documented  in  43%  of  limited  and  34%  of  extensive  stage 
patients.  Two  patients  with  limited  disease  (10%)  had  septicemia 
(E.  coli,  K.  pneumoniae)  as  did  7  patients  with  extensive  disease  (16%) 
(E.  coli  2 ,  S.  aureus  2 ,  E.  corrodens  1 ,  P.  aeruginosa  1 ,  C,  septicum  1 ) , 
Two  of  21  (10%)  of  limited  disease  and  7/44  (16%)  extensive  stage 
patients  died  during  induction  therapy.  Two  of  these  7  patients  died  of 
sepsis.  We  conclude  that  severe  leukopenia  and  fever  are  common  after 
intensive  combination  chemotherapy  of  solid  tumor  patients,  documented 
infection  occur  in  30-40%  but  is  susceptible  to  treatment,  and  that 
the  majority  of  induction  deaths  represent  other  factors  besides  sepsis. 

2.1202  Bacteremia  due  to  gram-positive  cocci  in  patients  with  neoplastic 
disease.  (Drs.  Fossieck,  Kilton,  Cohen,  in  collaboration  with  Dr.  Parker, 
Infectious  Disease,  WVAMC). 

Seventy  bacteremias  caused  by  gram-positive  cocci  were  observed  over  a 
four  and  a  half  year  period  in  patients  with  a  wide  variety  of  malignant 
diseases.  All  patients  had  two  or  more  positive  antemortem  blood  cultures 
with  the  same  microorganism.  The  number  of  bacteremic  episodes  were 
divided  between  Streptococcus  pneumoniae  (14),  other  streptococci  (18) 
and  Staphylococcus  aureus  (39).  Seventy  per  cent,  including  50  per  cent 
of  the  pneumococcal  bacteremias,  were  nosocomial.  An  identifiable  portal 
of  bacterial  entry  in  the  skin  or  the  gastrointestinal  or  respiratory 
tract  mucosa  was  present  in  95  per  cent,  fever  in  81  per  cent  and  a 
prebacteremic  performance  status  of  less  than  2  in  53  per  cent. 
Granulocytopenia  was  present  in  only  18  per  cent  of  the  cases  at  the 
onset  of  the  bacteremia.  These  bacteremias  appeared  to  be  responsive  to 
antimicrobial  therapy  with  an  over-all  immediate  mortality  rate  of  23  per 
cent;  16  per  cent  in  adequately  treated  patients.  Poor  outcome  was 
associated  with  a  prebacteremic  performance  status  of  3  or  4,  other  than 
optimal  antimicrobial  therapy,  a  neutrophil  count  of  less  than  1 ,000/mm3 
at  the  onset  of  the  infection,  and  bacteremia  due  to  Strep,  pneumoniae. 
Hospitalized  cancer  patients,  especially  those  with  a  poor  performance 
status,  should  be  monitored  closely  for  breaks  in  the  mucocutaneous  host 
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defense  barriers  and,  if  these  are  present  in  the  face  of  suspected 
systemic  infection,  initial  antimicrobial  therapy  should  include  drugs 
appropriate  for  the  treatment  of  gram-positive  coccal  microorganisms. 

Nineteen  adult  cancer  patients  with  staphylococcal  bacteremia  were 
treated  with  sequential  intravenous  and  oral  antimicrobials  monitored 
with  serum  antibacterial  activity  studies.  The  mean  duration  of  total 
therapy  was  33.6  days.  The  mean  duration  of  intravenous  and  oral  therapy 
was  9.3  and  23.7  days,  respectively.  Clinical  and  bacteriological  cures 
were  achieved  in  all  cases.  One  patient  had  staphylococcal  endocarditis 
and  one  had  staphylococcal  pneumonia.  Three  patient's  died  of  causes 
unrelated  to  staphylococcal  bacteremia  after  12,  21,  and  27  days  of 
therapy.  Intravenous  therapy  for  7  to  10  days  followed  by  oral 
antimicrobials,  monitored  with  serum  antibacterial  activity  studies, 
appears  effective  therapy  for  patients  with  cancer  and  staphylococcal 
bacteremia  and  avoids  the  morbidity,  limitation  of  activity  and  long 
term  hospitalization  associated  with  prolonged  intravenous  drug 
administration. 

2.1203  Bacteremia  in  patients  with  Mycosis  Fungoides  and  the  Sezary 
Syndrome.  (Dr.  Fossieck,  Dr.  Posner,  Dr.  Bunn). 

8/40  consecutive  patients  (20%)  with  CTCL  experienced  17  episodes 
of  bacteremia  in  a  3  year  period.  These  episodes,  defined  as  ^2  positive 
blood  cultures,  included  11  classified  as  septicemias  by  clinical 
criteria  and  6  felt  to  be  transient  bacteremias  all  of  which  were 
subsequently  followed  by  septicemias.  S.  aureus  accounted  for  14/17 
(82%),  S^.  marcescens  for  2/17,  and  P_.   aeruginosa  for  1.  There  were  no 
fatalities  due  to  S^.  aureus,  but  3/3  non-staphylococcal  septic  events 
resulted  in  death.  The  skin  was  the  presumed  site  of  origin  in  16/17. 
The  bacteremias  occurred  only  in  patients  with  active  disease  or 
neutropenia.  No  patient  who  achieved  a  complete  response  subsequently 
had  bacteremia.  The  8  patients  with  infection  were  compared  to  the  32 
without  bacteremia.  All  8  (100%)  of  the  infected  patients  had  blood  and 
nodal  involvement  and  generalized  exfoliative  erythroderma  (findings 
individually  significant  at  P<.005).  Only  3  of  32  other  patients  had 
all  3  of  these  factors.  No  differences  were  found  with  regard  to  length  . 
of  observation,  duration  of  disease,  cutaneous  anergy,  immunoglobulins, 
lymphocyte  count,  or  serum  staphylococcal  teichoic  acid  antibodies 
determined  by  counterimmunoelectrophoresis.  These  results  confirm  the 
predisposition  to  bacteremia  of  patients  with  CTCL  and  identified  a  high.rJsk 
group  (exfoliative  disease  with  node  and  blood  involvement).  S^.  aureus 
was  the  bacteria  most  frequently  encountered,  but  all  fatal  septicemias 
were  of  nonstaphylococcal  etiology. 

2.1204  Herpes  Zoster  in  patients  with  solid  tumors.  (Dr.  Huberman  and 
Dr.  Fossieck  in  collaboration  with  Dr.  Parker,  Infectious  Disease,  and 
Dr.  Fischmann,  Dermatology,  WVAMC). 
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Nine  of  74  (12%)  consecutive,  previously  untreated  patients  with 
small  cell  bronchogenic  carcinoma  receiving  combination  chemotherapy 
developed  herpes  zoster^  This  is  the  highest  frequency  reported  for 
this  viral  infection  in  patients  with  non-lymphoproliferative  solid 
tumors.  Cutaneous  dissemination  developed  in  6  of  the  9  patients,  but 
visceral  involvement  did  not  occur.  The  major  difference  between  the 
patients  with  herpes-zoster  and  those  without  was  the  superior  duration 
of  median  survival  for  the  infected  patients.  No  relationship  could 
be  established  between  the  development  of  herpes-zoster  and  the  extent  of 
neoplastic  disease,  prior  radiotherapy,  treatment  with  specific 
chemotherapeutic  agents  or  corticosteroids,  cutaneous  anergy,  or 
granulocytopenia.  Sera  obtained  from  6  of  the  9  patients  prior  to  their 
infection  demonstrated  the  pre-existence  of  varicella-zoster  antibodies. 
As  more  effective  and  intensive  chemotherapy  prolongs  the  survival  of 
patients  with  solid  tumors,  it  is  possible  that  the  frequency  of 
herpes-zoster  infection  may  approach  that  observed  in  patients  with 
lymphoprol i  f erati  ve  mal i gnanci  es . 

2.1205  Pneumocystis  Carinii  and  other  opportunistic  infections  in 
patients  with  solid  tumors.  (Dr.  Fossieck  in  collaboration  with 
Drs.  Spagnola,  Pulmonary,  Parker,  Infectious  Disease  and  Schaffer, 
Thoracic  Surgery,  WVAMC). 

Pneumocystis  carinii  pneumonia  was  histologically  documented  in 
5  patients  with  bronchogenic  carcinoma.  All  patients  received  no 
corticosteroids,  2  received  no  chest  radiotherapy,  and  1  received 
neither  radiotherapy  nor  corticosteroids.  This  suggests  that  as  more 
patients  with  lung  cancer  are  treated  with  intensive  chemotherapy, 
pulmonary  infection  with  P.  carinii  may  become  an  important 
differential  diagnostic  consideration  in  the  presence  of  pulmonary 
infiltrates. 

2.1206  Bacteremia  during  staging  procedures,  (Dr.  Fossieck  and 
Senior  Staff). 

Many  invasive  staging  procedures  are  being  used  in  the  clinical 
trials  of  the  NCI-VA  Medical  Oncology  Branch.  Previously,  we  have 
shown  the  low  incidence  of  bacteremia  during  peritoneoscopy  staging  of 
patients  entering  the  SCCL  and  Mycosis  fungoides  -  Sezary  syndrome 
protocols.  A  total  of  35  patients  have  been  entered  to  date.  All 
required  cultures  were  obtained  in  31/35  patients.  All  blood  cultures 
were  sterile  after  7  days  incubation  in  28/31  patients.  Tye  types  of 
microorganisms  and  clinical  courses  of  the  3  patients  with  positive 
cultures  indicated  that  these  were  probably  cases  of  contamination. 
There  have  been  no  complications, 

2.1207  Prospective  study  of  hepatitis  virus  transmission  by  fiberoptic 
bronchoscopy.  (Dr.  Fossieck  in  collaboration  with  Drs,  Seef  and 
Hoofnagel,  GI-Hepatology,  WVAMC). 
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We  have  investiggted  the  possible  transmission  of  hepatitis  B  virus 
by  fiberoptic  bronchoscopy,  (FOB),  Serial  serum  samples  taken  just 
before  and  periodically  after  FOB  were  obtained  in  98  consecutive  patients. 
None  of  these  patients  were  HBg  Ag  positive  prior  to  introduction  of  the 
FOB  and  none  converted  thereafter.  This  study  is  therefore  terminated. 

2.1208  Prospective  study  of  hepatitis  virus  transmission  in  an 
oncology  unit.  (Dr.  Fossieck  in  collaboration  with  Drs,  Seef  and 
Hoofnagel,  GI-Hepatology,  WVAMC), 

This  prospective  study  of  hepatitis  virus  transmission  was  begun  on 
our  unit  one  year  ago.  At  that  time  all  consenting  personnel  were 
screened  for  the  presence  of  antibody  and  antigen.  No  personnel  were 
found  to  harbor  the  antigen  while  16%  had  antibody.  A  repeat  of  this 
survey  at  a  one  year  interval  is  almost  complete.  It  appears  that 
the  repeat  studies  will  support  the  earlier  conclusions  that  the  risk 
of  personnel  acquiring  viral  hepatitis  is  non-existent  to  date. 
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2.13  Complications  of  treatment,  acute  and  chronic.    (Dr.   Fossieck,  Dr.  Minna 
and  Senior  Staff). 

2.1301  Interstitial   pulmonary  disease:  To  date,  27  cases  of  interstitial 
pneumonitis  have  been  identified  in  23  patients  with  lung  cancer,  3  patients 
with  cutaneous  T-Cell   lymphoma,  and  1   patient  with  malignant  melanoma. 
Tissue  diagnoses  include  non-specific  interstitial   pneumonitis  and  fibrosis 
possibly  drug  induced  (8),  Pneumocystis  carinii   pneumonitis   (5),  lymphangitic 
tumor  (3),  cytomegalovirus  pneumonia  (1),  and  uncertain  (2).     Interstitial 
lung  lesions  are  becoming  one  of  the  major  problems  in  the  treatment  of 
patients  with  solid  tumors  with  intensive  combination  chemotherapy  and  com- 
bined modality  therapy  and  study  of  this  problem  with  early  identification  of 
lung  lesions  continues. 

2.1302  Development  of  second  malignancies  in  long  term  survivors  of  small   cell 
lung  cancer.    (Dr.  Minna  and  Staff). 

Acute  leukemia  has  been  reported  in  long  term  survivors  of  lymphomas, 
myelomas,  and  ovarian  cancer.      In  addition,  we  have  seen  acute  leukemia 
develop  in  a  long  term  survivor  (over  2  years)  with  small   cell   lung  cancer. 
We  are  monitoring  our  long  term  SCCL  survivors  for  this  complication.     In 
addition,  the  randomized  trials  of  chemotherapy  plus  and  minus  radiotherapy 
should  provide  prospective  data  for  the  influence  of  combined  modality 
treatment  on  development  of  second  malignancies. 

2.1303  Development  of  metastases  in  scantuary  sites  in  small  cell   lung 
cancer  and  cutaneous  T-Cell   lymphomas.      (Dr.   Bunn  and  Senior  Staff  in 

collaboration  with  Dr.   Dunnick  DR/CC). 

r 

Central  nervous  system  (CNS)  metastases  developed  in  over  80%  of  patients 
with  SCCL  at  risk  for  two  years  or  more.  Leptomeningeal  and  spinal  metastases 
were  particularly  frequent.  Radionuclide  brain  scans  and  lumbar  punctures 
were  not  useful  for  detecting  lesions  in  asymptomatic  patients.  CAT  scans  are 
now  being  evaluated  for  their  ability  to  detect  CNS  metastases  in  asymptomatic 
patients.  (See  section  2.1004). 

2.1304  Prospective  study  of  cardiotoxic  effect  of  combined  modality  chemo- 
radiotherapy.  (Dr.  Minna  and  Staff  in  collaboration  with  WVAMC  Cardiology, 
Dr.  Katz,  and  Staff  of  ROB/NCI). 

Protocols  are  being  formulated  to  prospectively  study  patients  being 
randomized  to  receive  chemotherapy  plus  and  minus  chest  radiotherapy  for 
cardiac  toxicity  of  treatment.  Drugs  used  for  chemotherapy  include  adriamycin 
and  cyclophosphamide.  Gated  cardiac  flow  studies  as  well  as  routine  studies 
will  be  used. 

2.14  Rehabilitation  and  nutritional  support  of  cancer  patients. 

2.1401  Enteral  nutrition  during  intensive  induction  combination  chemotherapy 
and  combined  modality  therapy.  (Dr.  Cohen  and  Senior  Staff). 
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A  major  problem  facing  intensive  chemotherapy  of  solid  tumors  is 
jtritional  support  of  patients.  In  protocol  77-3  the  patients  undergoing 
induction  cycles  lost  7%  of  their  dry  body  weight,  and  caloric  intake  was 
"ossly  diminished.  This  was  in  some  cases,  but  not  the  majority,  secondary 
)  mucositis.  These  other  factors  remain  to  be  identified.  While  total 
irental  nutrition  can  be  undertaken  in  these  patients  it  involves  substantial 
<pense  and  patient  care  time.  Another  approach  is  the  use  of  enteral 
jtrition  via  small  feeding  tubes.  We  have  piloted  several  patients  during 
iduction  chemotherapy  with  enteral  feeding.  This  was  well  tolerated  and 
sight  stabilization  and/or  gain  achieved.  We  are  currently  designing  a 
"otocol  to  test  this  approach. 

.15  Diagnosis  and  Management  of  Oncologic  Emergencies.  (Dr.  Minna  and  Staff) 

,1501  Pericardial  tamponade  in  lung  cancer.  (Drs.  Simms  and  Minna  and  Drs. 
itz,  and  Fletcher,  Cardiology, WVAMC). 

Fourteen  patients  with  symptomatic  pericardial  tamponade  from  lung  cancer 
3re  studied  with  invasive  hemodynamics.  Pre- tap  hemodynamics  showed  equal 
iastolic  pressures,  paradox,  and  right  atrial  =  intraperi cardial  pressure. 
11  had  pericardial  tap  (400-1500  cc  of  fluid)  and  post-tap  clinical  status 
id  hemodynamics  improved  in  10/14  and  14/14  respectively.  Malignant  cytology 
js  found  in  10/14.  10/14  patients  only  required  pericardial  catheter 
rainage  of  fluid.  Four  patients  required  a  pericardial  window  and  all  of 
lese  were  patients  with  large  drainage  of  fluid  through  the  catheter  in  72 
3urs.  Only  1/14  patients  died  of  pericardial  tamponade.  We  conclude  that  a 
Dnservative  approach  to  pericardial  tamponade  in  lung  cancer  seems  justified, 
fid  histologic  diagnosis,  symptomatic,  and  hemodynamic  relief  can  be  achieved 
/  tap  and  tube  drainage.  Pericardial  window  is  needed  in  a  minority  of 
atients,  and  response  to  tap  or  tap  plus  window  is  sustained  for  several 
3nths  without  recurrent  tamponade.  Continued  survival  is  determined  by 
istologic  type  of  lung  cancer. 

.16  Guidelines  for  Cancer  Treatment  at  the  Washington  VA  Medical  Center. 
Dr.  Minna). 

As  part  of  the  service  function  of  the  NCI-VA  Medical  Oncology  Branch  to 
he  Washington  DC  VAMC  a  series  of  guidelines  has  been  prepared  by  Dr.  Minna 
nd  submitted  to  the  VAMC  cancer  committee  for  approval.  These  include  review 
f  all  histologic  diagnoses,  assignment  of  primary  service  responsibility  for 
ach  patient,  review  of  treatment  plans  by  working  cancer  boards,  entry  and 
ollowup  by  the  WVAMC  Cancer  Registry.  Working  with  the  hospital  computer 
/stem,  a  method  for  identifying  cancer  patients  from  admission  diagnoses  and 
istologic  reports  is  being  worked  out.  At  present  a  computerized  list  of  all 
atients  currently  in  the  hospital  with  a  suspected  or  proven  diagnosis  of 
ancer  is  generated  and  circulated  to  the  service  chiefs  by  the  AHIS  system  of 
he  hospital.  Dr.  Minna  as  part  of  this  function  sits  on  the  VAMC  Cancer 
ommi  ttee . 
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2.17  Oncology  Nursing  (M.  Boyer,  RN) 

The  nurses  of  the  NCI-VA  Medical  Oncology  Branch  are  trained  in  speci 
procedures  of  oncology  nursing.  In  addition,  special  studies  nurses 
(research  nurses)  are  integrated  into  the  outpatient  and  inpatient  deliver 
of  chemotherapy,  and  collection  and  synthesis  of  data  on  protocol  patientsj 
The  nurses  have  presented  several  lectures  and  abstracts  on  individual   j 
aspects  of  oncology  nursing  (eg.  lung  cancer)  at  local  and  national  meetir , 

2.18  National  Cancer  Institute  and  NCI-VA  Medical  Oncology  Branch 
Sponsored  Workshops  in  Malignant  Disease. 

2.1801  Multiple  Myeloma  (Dr.  Bunn  and  Dr.  Minna  in  collaboration  with 
Dr.  Potter,  Laboratory  of  Immunol ogy/DCBD  and  Dr.  Weiss  CTEP). 

Dr.  M.  Potter  organized  a  workshop  on  multiple  myeloma  in  honor  of 
Dr.  Jan  Waldenstrom.  The  proceedings  of  this  workshop  are  to  be  published! 
Dr.  Bunn  and  Dr.  Weiss  sponsored  a  workshop  on  multiple  myeloma  for  the 
purpose  of  designing  new,  nore  innovative  cooperative  group  trials.  The 
results  of  this  workshop  were  not  published. 

2.1802  Cutaneous  T-Cell  Lymphomas  (Mycosis  Fungoides  and  Sezary  Syndronie)i 
Dr.  Bunn  and  Dr.  Minna  in  Collaboration  with  Dr.  Glatstein,  ROB  and  Dr. 

S.  Lamberg,  Johns  Hopkins  Dermatology).  j 

The  NCI  held  this  workshop  in  October,  1978.  In  addition  to  the 
presentation  of  original  data,  three  separate  panel  reports  were  generated 
The  first  of  these  was  a  pathology  report  to  establish  criteria  for  in- 
volvement of  skin,  lymph  nodes,  peripheral  blood  and  visceral  organs. 
Dr.  Matthews,  Gazdar,  and  Schechter  (Hematology  VAMC)  played  a  major  role 
in  the  development  of  this  report.  Dr.  Bunn  co-chaired  the  panel  report 
on  the  staging  and  classification  of  these  disorders.  This  report  is  to 
serve  as  a  national  classification  similar  to  the  Ann  Arbor  classificatiom 
for  Hodgkin's  disease.  Dr.  Minna  and  Dr.  Glatstein  co-chaired  with  Dr. 
H.  Roengik  (Northwestern  Medical  School  Dermatology)  the  panel  report  on 
therapy.  The  report  of  this  panel  makes  recommendations  for  standard 
reporting  of  therapeutic  trials  in  addition  to  reviewing  past  trials. 
Drs.  Bunn  and  Lamberg  introduced  and  summarized  this  workshop.  The  result 
of  this  workshop  will  be  published. 

2.1803  Small  Cell  Carcinoma  of  the  Lung  (Dr.  Minna  and  Dr.  Glatstein,  ROB: 
in  collaboration  with  Dr.  Weiss,  CTEP).  i 

A  multidisciplinary  workshop  was  held  at  NIH  involving  oncologists, 
radiotherapists,  surgeons,  pathologists,  immunologists,  and  physicians 
interested  in  supportive  care.  The  current  results  of  staging,  and  treat- 
ment of  small  cell  lung  cancer  were  discussed  by  participants  from 
throughout  the  United  States  and  abroad.  The  design  of  new  trials  and 
approaches  of  using  combined  modality  therapy  were  discussed. 
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?.19  Reviews  of  topics  of  oncologic  interest, 

2.1901  VP-16-213.  A  review  of  therapeutic  trials  employing  the 
apipodophyllotoxins  VP-16-213  and  VM-26  was  published  and  demonstrated 
pctivity  of  these  drugs  in  small  cell  lung  cancers  malignant  lymphomas, 

End  leukemias, testicular  cancer  and  possibly  other  malignancies, 
,1902  Multiple  myeloma.  A  review  of  all  current  treatment  results 
Df  multiple  myeloma  is  in  press, 

2,1903  Disseminated  intravascular  coagulation.  A  review  of  current 
knowledge  on  the  etiology,  pathophysiology,  diagnosis  and  treatment 
Df  disseminated  intravascular  coagulation  (DIC)  was  published.  A 
large  section  was  devoted  to  the  diagnosis  and  management  and  review 
of  published  studies  on  acute  and  chronic  DIC  associated  with 
nalignancy. 
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3.1  Establishment  of  tissue  culture  lines  from  lung  cancer  cells 
( Drs .  Gazdar  and  Carney,  H.  Sims,  Biologist,  E.  Russell,  Chemist). 

We  have  attempted  to  develop  new  model  sytems  to  study  the  biology 
and  control  of  bronchogenic  carcinomas.  Long  term  cultures  offer  a 
continuous  source  of  tumor  cells  to  study  expression  of  differentiated 
functions,  tumor  induction  and  behavior  studies  after  heterotransplantation 
into  athymic  nude  mice,  a  potential  source  of  hormones  and  other  growth 
factors  that  they  may  release,  a  source  of  antigens  and  immunogens  to 
develop  and  test  tumor  specific  monoclonal  antibodies,  a  method  to 
test  growth  factor  requirements,  and  offer  models  for  in  vitro  testing 
of  new  treatment  modalities.  We  have  established  5  long  term  cultures 
from  17  SCBC  specimens  (29%).  In  addition,  3  cultures  were  established 
from  3  SCBC  transplanted  into  nude  mice  by  other  investigators  (100%). 
The  cultures  consist  of  floating  cell  aggregates,  and  divide  relatively 
slowly.  Most  of  them  were  established  with  the  use  of  supernatent  fluids 
from  other  short  or  long  term  SCBC  cultures.  Initial  growth  was  also 
aided  by  the  presence  of  contaminating  non-malignant  cells.  These 
observations  suggest  that  SCBC  cells  require  factors  elaborated  by  other 
malignant  or  non-malignant  cells,  and  that  the  established  cultures 
either  elaborate  their  own  growth  factors  or  no  longer  require  them  for 
continued  growth.  The  cultures  can  be  cloned,  at  low  efficiency,  in  liquid 
and  semi -sol id  media.  They  are  tumori genie  in  nude  mice,  and  the 
histology  of  the  tumors  so  induced  is  that  of  intermediate  variety  of 
SCBC  (WPL  #22).  Cytologically,  the  cells  closely  resemble  those  of  SCBC, 
with  the  exception  of  a  culture,  HUT  82,  derived  from  a  mixed  large 
cell -small  cell  carcinoma  which  consists  mainly  of  large  cells  with 
prominent  nucleoli.  Cytogenetic  and  flow  microfluorometry  studies  indicate 
that  the  cultures  have  a  wide  range  of  DNA  content  ranging  from  near 
diploid  to  markedly  aneuploid  or  multiploid.  The  cultures  appear  to  be 
suitable  model  systems  for  the  in  vitro  study  of  SCBC.  We  plan  to 
continue  to  establish  lung  cancer  lines. 

3.101  Characterization  of  Small  Cell  Bronchogenic  Carcinoma  (SCBC) 
cultures  (Drs.  Gazdar  and  Carney  in  collaboration  with  Dr.  Baylin,  Johns 
Hopkins  Medical  School,  Dr.  Stoner,  C  EXP). 

As  described  above,  8  long  term  cultures  have  been  established  from 
SCBC  specimens.  With  the  exception  of  a  culture  (HUT  82)  established 
from  a  mixed  histology  tumor,  they  and  the  tumors  they  induce  in  nude  mice 
have  SCBC  cytology  or  histology.  With  the  exception  of  HUT  82,  all  of 
the  cultures  and  the  nude  mouse  tumors  have  high  levels  of  DORA 
decarboxylase,  and  fluoresce  after  exposure  to  formaldehyde  vapor, 
indicating  the  presence  of  stored  catecholamines.  The  degree  of 
fluorescence  could  be  greatly  increased  by  prior  incubation  with 
catecholamine  precursors  (5-HTPT  or  DOPA),  another  characteristic  of 
neural  crest  cells.  Membrane  bound  dense  core  ("neurosecretory")  granules 
are  present  in  the  cytoplasm  of  at  least  some  of  the  cultures,  but  not  in 
HUT  82.  Some,  but  not  all,  elaborate  calcitonin,  ACTH,  histamine  or 

839 


Z01  CM  06575-04  VAMC 

HCG.  None  of  the  cultures  made  AFP  or  CEA.  With  the  exception  of  HCG, 
none  of  the  above  mentioned  features  has  been  found  in  cultures  of  non- 
SCBC  lung  cancers.  These  results  are  consistent  with  the  inclusion  of 
SCBC  cultures  in  the  APUD  concept  of  Pearse,  and  their  probable  origin 
from  the  Kulchitsky  cells  of  the  bronchial  mucosa.  Of  all  of  the 
biochemical  markers  tested,  DOPA  decarboxylase  and  formaldehyde  induced 
fluorescence  are  consistently  present,  and  the  others  only  occasionally. 
We  plan  to  continue  characterization  of  these  lines. 

3.2  Long  term  in  vitro  propagation  of  cutaneous  T-cell  lymphomas 
(Drs.  Gazdar,  Carney  and  Bunn,  E.  Russell,  Chemist,  Dr.  Schechter, 
Hematology,  WVAMC,  Dr.  Gucci  on.  Laboratory  Service,  VAMC). 

It  is  possible  that  cutaneous  T-cell  lymphomas  (CTCL)  may  arise 
from  specialized  subsets  of  T-cells.  Establishment  and  characterization 
of  cultures  from  such  lymphomas  may  further  our  understanding  of  the 
biopsy  of  normal  and  malignant  T-cells.  Multiple  attempts  using 
conventional  culture  methods,  failed  to  replicate  T-cells  (32  specimens 
from  25  patients),  however,  6  B  lymphoblastoid  cultures  were  established. 
Athymic  nude  mice  injected  by  a  variety  of  routes  with  CTCL  cells  from 
13  patients  failed  to  develop  tumors;  but  the  B  lymphoblastoid  cultures 
were  tumorigenic  after  intracranial  (IC)  injection.  Following  our 
experiments  for  mitogen  stimulation  of  CTCL  cells  (Section  3.202)  we 
have  tested  mitogens  as  growth  factors.  Lymphocytes  from  6  healthy 
donors  and  CTCL  cells  from  7  patients  were  seeded  in  growth  medium 
supplemented  with  one  of  the  following  mitogens:  phytohemagglutinin, 
concanavalin  A  (CON  A),  lymphocyte  conditioned  medium  (LyCM),  pokeweed 
mitogen,  and  protein  A  (SPA).  Normal  lymphocytes  failed  to  replicate 
for  more  than  a  few  days  except  in  LyCM,  where  viability  and  replication 
remained  absolutely  dependent  on  the  continued  presence  of  the  mitogen. 
In  contrast,  mitogen  induced  proliferation  of  CTCL  cells  was  variable, 
and  one  or  more  of  4  mitogens  induced  replication  in  4  CTCL  cultures. 
There  was  partial  correlation  between  the  ability  of  mitogens  to 
stimulate  CTCL  cells  in  lymphocyte  transformation  assays  and  their 
ability  to  act  as  growth  factors.  CTCL  cells  were  more  resistant  to 
the  toxic  effects  of  mitogens  than  lymphocytes  from  normal  donors, 
permitting  the  use  of  mitogens  as  long  term  growth  factors.  Two  long 
term  CTCL  cultures  were  established,  one  after  stimulation  with  CON  A, 
and  the  other  with  LyCM.  The  cultures  required  mitogens  for  initial 
growth,  but  have  subsequently  proliferated  without  mitogens  for  over  a 
year.  We  plan  to  continue  to  establish  T-cell  lymphoma  tissue  culture 
lines  and  conclude  that  mitogen  stimulation  will  allow  the  establishment 
of  a  panel  of  different  T-cell  subsets  tissue  culture  lines. 

3.201  Characterization  of  cultures  from  T-cell  lymphomas  (Drs.  Gazdar, 
Carney  and  Bunn,  E.  Russell,  Chemist,  in  collaboration  with  Dr.  Schechter, 
Hematology,  WVAMC,  Dr.  Ruscetti ,  Bionetics,  Drs.  Poiez  and  Gallo,  C  LTCM, 
Drs.  Broder  and  Waldman,  C  MET,  Dr.  Thompson,  C  LB). 
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As  mentioned  above,  two  long  term  T-cell  cultures  were  established 
from  patients  with  CTCL.  In  addition,  one  other  T-cell  culture  was 
propagated  for  16  weeks  before  eventually  dying.  All  3  initially  formed 
E-rosettes,  although  one  (HUT  78)  eventually  lost  this  ability.  All 
had  aneuploid  or  tetraploid  popluations,  but  two  also  had  near  diploid 
populations.   They  lacked  surface  immunoglobulin,  complement  receptors 
or  EB  virus  surface  antigen.  One  of  the  cultures,  KUT  78  was 
tumorigenic  in  nude  mice  after  IC  injection.  The  tumorigenic  cells  were 
re-established  in  culture  without  the  use  of  mitogens,  and  consisted 
only  of  aneuploid  cells.  One  culture,  HUT  102,  releases  several 
lymphokines,  including  LyCM,  macrophage  inhibitory  factor  and 
granulocyte  stimulating  factor..  In  addition,  it  has  suppressor  factor. 
It  also  expresses  la  antigens.  HUT  78  has  receptors  for  glucocorticoids, 
and  exposure  to  corticoids  induces  glutamine  synthetase  activity;  HUT  102 
does  not  have  receptors. 

In  contrast  to  the  above  mentioned  T-cell  cultures,  the  B 
lymphoblastoid  cultures  were  diploid,  did  not  require  mitogens,  and  were 
all  tumorigenic  in  nude  mice  after  IC  injection.  They  expressed 
surface  immunoglobulin,  had  complement  receptors  and  EB  virus  surface 
antigen.  They  did  not  form  E  rosettes.  We  plan  to  continue 
characterizing  these  human  T-cell  lymphoma  lines. 

3.202  Mitogen  responses  of  circulating  cutaneous  T-cell  lymphoma  (CTCL  cells) 
(Drs.  Carney,  Gazdar,  Bunn  in  collaboration  with  Dr.  Schechter,  Hematology 
WVAMC). 

A  comparison  of  the  mitogen  responses  of  circulating  lymphocytes  from 
CTCL  patients  and  normal  donors  may  help  identify  and  characterize  the 
T-cell  subpopulation(s)  from  which  CTCL  arises.  The  responses  of 
peripheral  blood  mononuclear  cells  from  10  patients  with  CTCL  (mainly 
Sezary  syndrome)  and  13  normal  donors  were  measured  by  incorporation  of 
tritiated thymidine  and  by  flow  microfluorometry  (FMF).  A  wide 
concentration  range  of  5  mitogens  (phytohemagglutinin,  concanavalin  A, 
lymphocyte  conditioned  medium,  protein  A,  and  pokeweed  mitogen)  were 
used,  and  the  responses  measured  at  3,  5,  and  7  days.  All  patients  had 
extensive  disease  with  blood  involvement.  CTCL  cells  had  a  wide  range 
of  responses  ranging  from  non-responsive  to  normo-responsive  or  selectively 
hyper- responsive.  In  contrast  to  normal  lymphocytes,  protein  A  and 
pokeweed  mitogen  were  the  most  potent  mitogens  in  several  patients 
suggesting  that  the  disease  may  have  arisen  from  a  subset  of  T-cells 
having  the  same  responses.  In  addition,  these  studies  indicate  that 
certain  mitogens  may  be  useful  in  establishing  continuous  cultures 
from  CTCL  specimens.  Cytogenetic  data  confirm  that  protein  A  and  pokeweed 
mitogen  induce  mitoses  in  aneuploid  malignant  cells,  and  future 
cytogenetic  studies  should  be  performed  using  these  mitogens  in  lieu  of 
the  commonly  used  phytohemagglutinin.  Mitogen  responses  as  measured  by 
FMF  closely  correlated  with  thymidine  incorporation,  and  may  be 
substituted  for  the  latter.  In  addition,  FMF  offered  the  advantage  of 
identifying  the  responding  cells  as  malignant  when  the  malignant  cells 
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were  aneuploid.  We  conclude  that  CTCL  cells  taken  from  patients  have 
different  phenotypes  with  respect  to  their  mitogen  response  and  this 
suggests  they  represent  expansions  of  different  T-cell  subsets,  or 
T-cells  blocked  at  different  stages  of  differentiation 

3.3  Growth  and  characterization  of  human  tumors  heterotranspl anted  into 
athymic  nude  mice  (Dr    Gazdar  and  H.  Sims,  Biologist). 

We  have  established  and  maintained  several  transplant  lines  of 
human  tumors  in  athymic  nude  mice.  These  tumors  provide  bulk  amounts 
of  human  tumor  tissues  for  biological  and  immunological  studies,  are 
useful  for  testing  chemotherapeutic  and  other  treatment  regimens,  and 
have  been  used  as  sources  for  the  establishment  of  continuous  in  vitro 
cultures.  In  addition,  nude  mice  have  been  used  to  confirm  the 
tumorigenicity  of  established  human  tumor  cultures,  and  to  determine  the 
histological  appearances  of  the  tumors  so  induced.  Our  efforts  have 
concentrated  on  establishing  transplant  lines  from  human  lung  cancers. 
We  have  established  and  serially  transplanted  8  SCBC  and  3  non-SCBC  lung 
cancers,  as  well  as  3  SCBC  originally  transplanted  by  other  investigators. 
Other  tumors,  established  and  maintained  for  special  purposes,  include 
a  bone-forming  osteogenic  sarcoma,  and  a  CEA  producing  gastric  carcinoma. 
Our  failure  to  establish  transplant  lines  from  fresh  CTCL  tumors  is 
documented  elsewhere.  SCBC  cultures  have  been  tested  for  tumorigenicity 
by  injecting  varying  cell  numbers  into  nude  mide  by  the  subcutaneous  (SC) 
and  intracranial  (IC)  routes.  SC  tumors  are  usually  circumscribed  and 
non-invasive.  IC  tumors  are  meningeal,  with  invasion  and  destruction  of 
the  underlying  brain  substance.  Metastases  are  not  observed  with  either 
route.  This  is  in  contrast  to  their  behavior  in  humans.  The  number  of 
cells  required  to  induce  tumors  by  the  IC  route  is  2  to  3  logs  less  than 
by  the  SC  route.  Despite  long  term  serial  transplantation,  almost  all 
tumors  appear  histologically  indistinguishable  from  the  original  human 
tumors.  Contamination  with  xenotropic  murine  type  C  virus  occurs 
frequently  (40%)  and  is  commoner  after  multiple  transplants.  The  reason 
for  the  biological  differences  in  the  behavior  of  the  SCBC  in  man  and 
the  nude  mouse  are  not  understood,  but  may  be  due  to  the  high  levels  of 
natural  killer  (NK)  activity  present  in  the  latter.  We  plan  to  continue 
to  establish  and  characterize  human  lung  cancer  lines  as  transplants  in 
nude  mice. 

3.4  Clonogenic  assays  for  lung  cancer  cells.  (Drs.  Carney,  Gazdar  and 
Mi  nnaJT 

Freshly  isolated  cells  from  several  human  tumors  can  be  cloned  in 
semi-solid  media.  Some  evidence  exists  that  such  clonogenic  assays 
may  be  used  for  selecting  chemotherapeutic  agents  for  individual  patients. 
To  date  little  data  is  available  on  cloning  lung  cancer  cells.  We  have 
developed  assays  for  cloning  SCBC  cells,  and  have  attempted  to  optimize 
cloning  conditions.  Eventually,  it  is  hoped  that  drug  selection  from 
clonogenic  assay  testing  will  form  the  basis  of  one  or  more  clinical 
trials.  The  assays  may  also  be  useful  as  a  screening  panel  for  selecting 
new  drugs. 
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3.401  Development  and  optimal ization  of  a  clonogenic  assay  for  SCBC. 
(Drs.  Carney,  Gazdar,  and  Minna). 

The  methods  used  for  clonogenic  assays  are  modifications  of  those 
of  Salmon  et^  a]_.  Cloning  efficiencies  under  the  conditions  described 
by  Salmon  were  wery   low  for  SCBC  for  reasons  not  understood,  but  are 
currently  under  investigation.  A  base  layer  of  0.5%  agarose  was  used, 
and  the  cells  suspenced  in  a  plating  layer  of  0.3%  agarose.  Whenever 
possible,  the  cell  number  was  1  x  105  /plate.  Ten  different  media  were 
tested,  supplemented  with  20%  fetal  bovine  serum.  Cloning  efficiencies 
(CE)  were  about  equal  in  RPMI-1640,  FIO,  F12,  F14  and  CMRL  1066  media, 
and  less  efficient  in  the  others  tested.  The  optimal  serum  concentration 
was  found  to  be  20%  (the  concentration  tested  varied  from  0  to  40%).  We 
are  currently  testing  addition  of  growth  factors  to  this  medium. 

3 . 402  Results  of  clonogenic  assays  for  freshly  isolated  and  cultured 
SCBC  cells.  (Drs.  Carney,  Gazdar  and  Minna). 

Freshly  isolated  specimens  were  obtained  from  11  patients  with  SCBC. 
The  sources  of  the  specimens  were  as  follows:-  pleural  fluid  (2),  bone 
marrow  aspirate  (5),  bone  biopsy  (1),  liver  biopsy  obtained  at 
peritoneoscopy  (1),  lymph  node  biopsy  (1),  and  CSF  (1).  Five  of  the 
specimens  were  cytologically  negative,  and  no  clones  developed  from 
these  specimens.  Of  six  positive  specimens,  clones  were  observed  in 
5  within  4  to  5  days.  The  clones  reached  a  maximum  size  of  up  to 
several  hundred  cells  in  14  to  21  days  and  then  rapidly  deteriorated. 
The  number  of  clones/plate/1  x  105  was  22  to  260.  There  was  close 
agreement  in  clone  numbers  between  replicate  plates  of  the  same  specimen. 
Several  clones  were  picked  and  transferred  to  microwells,  but  continued 
growth  in  liquid  media  was  not  observed.  Other  clones  were  picked, 
fixed  in  Saccomonno's  fluid,  stained  and  examined  cytologically.  Their 
cell  appearance  was  identical  to  that  of  SCBC  cells.  Six  SCBC  cultures 
were  also  tested  for  their  clonogenic  ability.  Their  clonogenic 
efficiencies  ranged  from  0.1  to  10.3%.  Unlike  fresh  samples,  isolated 
clones  transferred  to  liquid  media  could  be  growth  to  mass  culture.  We 
conclude  from  these  studies  that:  1)  SCBC  can  be  cloned  directly  from 
patient  specimens;  2)  that  the  development  of  clones  is  correlated  with 
tumor  cell  presence  in  histologic  specimens;  3)  that  the  cells  growing 
as  clones  in  vitro  have  the  cytologic  appearance  of  SCBC;  4)  that  these 
clones  cannot  replicate  as  continuous  lines  in  vitro. 

3.5  Identification  of  growth  factor  requirements  for  lung  cancer  cells 
in  chemically  defined  media  (Drs.  Simms,  Gazdar,  and  Minna). 

Identification  of  the  specific  growth  factor  requirements  of  human 
lung  cancer  cells  may  lead  to  the  development  of  new  methods  to  control 
their  proliferation  in  vitro  and  in  the  patient.  We  have  attempted  to 
define  the  growth  factor  and  hormone  requirements  of  established  cultures 
of  small  cell  bronchogenic  carcinoma  (SCBC)  in  the  absence  of  serum  -  ie 
in  completely  defined  chemical  media.  The  assays  used  have  been: 
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1)  growth  curves  in  liquid  media  in  microwens,  2)  the  measurement  of 
DNA  synthesis  by  incorporation  of  tritiated  thymidine,  and  3)  flow 
microfluorometry  to  determine  the  fraction  of  cells  synthesizing  DNA. 
Of  these  three  methods,  growth  curves  are  the  most  laborious  and  lengthy, 
but  provide  the  most  complete  and  reproducible  data.  Growth  curves  are 
performed  in  tissue  culture  media  (RPMI-1640  or  F14)  to  which  are  added 
single  or  multiple  growth  factors-hormone,  and  compared  to  growth 
in  10%  fetal  bovine  serum.  By  this  method,  a  core  formula  of  5  factors 
have  been  identified  (insulin,  10  ug/ml ,  transferrin  100  ug/ml , 
hydrocortisone,  10-8  M,  17-B  estradiol,  10-8  M,  and  selenium, 
3  X  10-8  M).  SCBC  cells  will  replicate  for  many  weeks  in  the  core 
formula,  but  their  growth  is  somewhat  less  vigorous  than  in  10%  serum. 
Many  other  hormones  and  growth  factors  have  been  added  to  the  core 
formula  (including  ACTH,  blood  meal,  calcitonin,,  ceruloplasmin,  decadron, 
FSH,  fibroblast  growth  factor,  epithelial  growth  factor,  glucagon, 
R-H-L,  humam  growth  hormone,  LH,  LHRF,  MSA,,  nerve  growth  factor, 
prolactin,  progesterone,  parathormone,  somatostatin,  putrescine,  T3, 
TRH,  TSH,  testosterone,  and  vasopressin)  with  little  or  no  improvement 
in  growth  rate,  in  fact,  some  of  the  other  additives  have  been 
inhibitory.  We  are  currently  testing  other  factors  known  to  influence 
the  growth  pf  neural  crest  cells,  and  will  establish  the  optimal 
concentrations  of  the  core  factors.  The  core  factors  will  be  tested 
on  multiple  SCBC  cultures  to  determine  whether  their  growth  requirements 
are  identical.  Once  all  the  factors  required  for  optimal  growth  have 
been  identified,  the  effects  of  neutralizing  them  on  growth  in  vitro 
and  on  tumors  heterotranspl anted  into  athymic  nude  mice  will  be  tested. 

3.6  Genetic  analysis  of  the  malignancy  of  human  lung  cancer  using  hybrid 
eel  1 s~  (Drs.  Carney,  Gazdar  and  Minna). 

Somatic  cell  hybridization  is  a  useful  technique  for  the  genetic 
analysis  of  malignancy.  Hybrid  cells  formed  between  malignant  and  non- 
malignant  parents  may  be  analyzed  for  malignant  markers  such  as 
tumori gen i city  in  homologous  hosts  or  nude  mice,  and  for  the  ability  to 
form  colonies  in  semi-solid  media.  Retention  or  loss  of  specific 
chromosomes  can  be  correlated  with  expression  of  the  malignant  phenotype, 
or  its  suppression  by  gene  products  of  the  non-malignant  partner.  We 
have  recently  reported  on  the  suppression  of  malignancy  in  interspecies 
hybrids  formed  by  the  fusion  of  the  human  lung  adenocarcinoma  cell  A549 
and  mouse  fibroblast  3T3-4E.  Examination  of  14  clones  revealed  that  a 
single  copy  of  20  human  chromosomes  (tested  for  by  is^yme  analyses) 
was  not  sufficient  for  expression  of  malignancy.  We  uitent  to  extend 
these  studies  to  SCBC.  We  have  established  biochemical  markers 
(Budr  and  6-TG  resistance)  on  SCBC  cultures,  and  will  fuse  them  with 
non-malignant  cells  of  human  and  rodent  origin.  The  fusion  partners 
will  be  selected  so  that  some  hybrid  combinations  will  selectively  lose 
chromosomes  of  the  SCBC  parent,  while  others  will  selectively  retain  SCBC 
chromosomes.  Selection  and  testing  of  suitable  hybrid  combinations  may 
permit  us  to  localize  gene(s)  associated  with  expression  of  SCBC  malignancy. 
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3.7  Mapping  of  genes  expressed  in  human  lung  cancer  cells  using  somatic 
cell  hybrids.  (Drs.  Carney,  Gazdar,  and  Minna).      ~ 

SCBC  cultures  express  several  tumor  markers  and  polypeptide 
hormones,  including  DOPA  decarboxylase,  ACTH-endorphin  and  calcitonin. 
We  have  inserted  biochemical  markers  in  some  of  our  SCBC  cultures,  and 
will  fuse  them  with  suitable  human  and  rodent  cells.  The  first  question 
is  whether  or  not  these  "ectopic  products"  will  be  expressed  in  cell 
hybrids  in  fusion  with  other  cells  derived  from  the  neural  crest  and 
what  are  the  rules  governing  this  expression.  We  note,  that  a  similar 
study  has  been  done  of  malignant  human  B  cell  lymphomas  fused  to  mouse 
myeloma  cells.  In  this  case  human  immunoglobulin  was  newly  secreted  from 
the  hybrid  cells.  Thus,  we  are  interested  in  whether  human  SCBC 
cultures  when  fused  to  rodent  cells  producing  neural  crest  derived 
peptidehormones  will  be  activated  to  secrete  these  hormones.  In 
particular,  the  fusion  of  mouse  pituitary  tumor  cells  producing  mouse 
ACTH  to  SCBC  will  be  of  interest  to  see  if  human  ACTH  production  can 
be  generated.  In  addition,  functions  are  expressed  in  the  hybrids,  and 
if  the  hybrids  selectively  segregate  chromosomes  of  the  SCBC  parent, 
it  will  be  possible  to  map  the  human  chromosomal  localization  of  the 
genes  coding  for  these  functions. 

3.8  Production  of  monoclonal  antibodies  using  somatic  cell  hybrids 
(hybridomas)  with  specificity  for  lung  cancer  cells.  (Drs.  Cutita, 
Huberman.and  Minna:)..), 

Several  laboratories  have  demonstrated  that  monoclonal  antibodies 
with  great  specificity  can  be  generated  against  cell  surface  antigens 
and  in  some  instances  may  have  specificity  for  certain  types  of  human 
tumor  cells.  We  have  been  immunizing  mice  with  our  human  small  cell 
carcinoma  line§  fusing  the  mouse  spleen  cells  to  mouse  plasmacytoma  cells 
(P3X63AG-1  ,  and  NS-1)  and  testing  the  resulting  hybrids  for  antibody 
production  using  a  radiobinding  assay  in  microtiter  plates.  We  have 
screened  over  2500  cultures  and  detected  antibody  activity  in  approximately 
10%  of  the  hybrids.  Of  these,  approximately  1%  appear  to  have 
specificity  for  lung  cancer  cells  or  other  malignant  cells  of  neural 
crest  origin.  We  have  been  trying  to  clone  and  redone  these  hybrids 
of  interest,  stabilize  the  lines  for  antibody  production,  and  grow  up 
large  quantities  of  antibody  by  injecting  the  hybrids  into  syngeneic  mice 
to  produce  hybridomas.  We  screen  for  hybrids  of  interest  with  the 
radiobinding  assay  by  simultaneously  testing  hybrid  cell  cultures  on 
several  target  cells  including  small  cell  carcinoma  lines,  human  B  cell 
lines,  and  rodent  cell  lines.  Cultures  producing  antibody  with  binding  to 
some  but  not  all  of  these  targets  are  selected  for  cloning  and  further 
study.  To  facilitate  this,  we  have  developed  simple,  replicate  plater 
and  transfer  techniques  to  allow  us  to  handle  1000  or  more  hybrid  cultures 
at  a  single  day.  In  addition,  we  have  been  using  syngeneic  pairs  of 
human  small  cell  carcinoma  lines  and  B  cell  lines  derived  from  the  same 
patient.  Thus,  at  the  initial  step  we  can  exclude  antibodies  detecting 
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polymorphic  differences  between  human  individuals. 

In  addition,  monoclonal  antibodies  that  bind  to  human  but  not 
rodent  cells  will  be  of  general  use  in  human  gene  mapping.  We  plan  to 
continue  this  work  as  a  major  effort  in  the  laboratory,  and  when 
monoclonal  antibodies  are  available  with  lung  cancer  specificity, 
isolate  and  characterize  the  antigen  they  bind  with,  and  test  their 
usefulness  in  clinical  trials.  These  antibodies  should  be  potentially 
useful  both  as  diagnostic  reagents  and  as  therapeutic  tools. 

3.9  Production  of  monoclonal  antibodies  using  somatic  cell  hybrids 

(hybridomas)  with  specificity  for  hormones  and  other  products  secreted 

by  lung  cancer  cells  including  ACTH.  endorphin  ,  ADH.  (Drs.  Radice  and  Minna] 

Lung  cancer  cells  frequently  secrete  polypeptide  hormones  and  these 
can  be  used  as  tumor  markers.  Small  cell  carcinomas  frequently  secrete 
a  prohormone  containing  immunoreactive  ACTH,  endorphin,  and 
enkephalin,  and  other  hormones  including  anti -diuretic  hormone  (ADH, 
arginine  vasopressin).  Monoclonal  antibodies  with  specificity  for 
these  hormones  that  could  be  produced  in  abundance  would  be  of  clinical 
use  not  only  for  the  management  of  lung  cancer  patients,  but  also  for 
general  endocrinologic  purposes  as  well.  To  this  end,  we  have  been 
immunizing  mice  with  various  ACTH  sequences,  endophin,;  leu  and  met 
enkephalin,  and  ADH.  Hybrid  cells  are  then  generated  using  mouse  plasma- 
cytoma cells  fused  to  mouse  spleen  cells  and  the  produce  antibodies 
which  bind  to  ACTH.  We  are  attempting  to  clone  and  stabilize  these 
hybrids.  In  addition,  while  standard  plate  binding  assays  involve 
coating  polyvinyl  plates  with  peptides  (often  in  large  amounts  )  we  have 
been  working  on  developing  a  microtiter  plate  assay  that  would  capture 
the  mouse  antibody  on  the  plate  and  then  allow  testing  with  a  small 
amount  of  labeled  peptide.  This  technique  would  be  of  general  use  in 
hybridoma  screening  where  the  desired  antigen  is  in  very  small  supply. 

We  have  attempted  to  clone  antibodies  in  hybrid  cells  against  a 
putative  human  lung  cancer  specific  antigen  developed  by  the  laboratory 
of  Dr.  R.  Mclntire  (LID/NCI).  We  have  screened  several  thousand 
hybrids  for  antibody  activity  but  have  not  as  yet  been  successful. 

We  feel  that  the  hybridoma  technique  is  extremely  important  in 
producing  new  immunologic  reagents,  and  we  plan  to  continue  this  work.  • 
characterize  the  antibodies  so  produced,  and  then  use  them  in 
radioimmunoassays  for  characterizing  the  peptide  hormones  produced  by 
lung  cancer  cells  both  in  tissue  culture  and  in  patients. 

3.9  Production  of  monoclonal  antibodies  using  somatic  cell  hybrids 
(hybrTdomas)  for  specific  proteins  including  myoglobin  and  lysozyme. 
(Drs.  Minna  and  Huberman  in  collaboration  with  Dr.  brezot'sky  Mtl/NUl , 
Potter  LB/NCI). 
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Using  hybridoma  techniques  we  have  successfully  produced  monoclonal 
antibodies  against  sperm  whale  myo(|16bin  (in  collaboration  with 
Dr.  Brezofsky)  and  against  egg  white  lysozyme  (in  collaboration  with 
Dr.  Potter).  While  such  monoclonal  antibodies  are  not  directly 
relevant  to  the  human  cancer  problem,  they  represent  model  systems  for 
setting  up  assays,  evaluating  the  hybridoma  technique,  and  evaluating 
the  specificity  of  antibodies  produced  by  it.  Of  interest. 
Dr.  Brezofsky  has  determined  the  binding  affinities  of  monoclonal 
antibodies  to  myoglobin  and  found  a  Kq  of  10-9M.  The  monoclonal  anti- 
bodies will  be  of  direct  use  to  Dr.  Brezofsky  in  studying  the  genetics 
of  the  murine  immune  response  to  myoglobin  and  in  preparing  anti- 
idiotypic  antibodies.  Thus  this  work  will  continue. 

3.10  Establishment  and  characterization  of  an  insulin  producing  cell 
cultured  (Drs.  Oie,  Chick,  HarvardMed.  School,  H.  Sims,  BibTOaist.  Gazdar, 
Drs.  Bhathena,  and  Recant,  Diabetes  Res.,  WVAMC). 

Research  on  diabetes  and  insulin  metabolism  has  been  hampered  by 
lack  of  an  in  vitro  model  system.  We  have  established  a  continuous 
culture  from  a  transplantable  rat  insulinoma.  The  insulinoma, 
originating  in  NEDH  rats,  was  successfully  transplanted  into  athymic 
nude  mice.  Multiple  initial  attempts  to  establish  the  tumor  in  long 
term  culture  were  unsuccessful.  However,  after  4  passages  in  nude  mice, 
a  permanent  culture  was  established.  Fibroblast  proliferation  was 
suppressed  by  using  cystine  free  medium.  Cells  grown  in  RPMI-1640 
medium  release  140  to  280  uU  of  immunoreactive  insulin  per  106  cells. 
The  cells  are  small  and  epitheloid,  and  extend  long  processes  when 
seeded  at  low  densities.  Cytogenetic  and  isozyme  studies  indicated 
that  the  cells  were  of  rat  origin  and  hypodiploid.  The  cultures  cells, 
designated  RIN-m,  induce  tumors  in  nude  mice  after  subcutaneous  or 
intraperitoneal  injection, of  similar  histology  to  the  original 
transplanted  rat  tumor.  RIN-m  cells  release  considerable  amounts  of 
immunoreactive  somatostatin  as  well  as  insulin.  They  can  be  cloned, 
at  low  efficiencies,  in  the  presence  of  supernatant  fluids  from  GH3, 
a  rat  pituitary  culture  that  releases  growth  hormone  and  prolactin. 
Clones  release  different  levels  of  Insulin,    Ultrastructural 
studies  demonstrate  that  the  cells  have  large  numbers  of  dense  core 
granules.  The  cells  have  other  APUD  characteristics,  including 
formaldehyde  induced  fluorescence  and  DOPA  decarboxylase  activity.^ 
Further  studies  with  RIN-m  cells  will  extend  our  knowledge  of  the 
control  and  secretion  of  insulin,  and  may  aid  the  establishment  of 
cultures  from  human  islet  cell  tumors. 

3.11  Use  of  somatic  cell  hybrids  as  cloning  vehicles  for  specialized 
products:  Cloning  mammalian  genes  for  neural  crest  functions,  insulin 
and  other  polypetides.  (Drs.  Oie,  Gazdar  and  Minna). 

Prior  work  in  our  laboratory  has  shown  that  mouse  neuroblastoma  cells 
when  fused  to  normal  cells  taken  from  the  adult  or  embryonic  nervous 
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system  will  express  new  functions  related  to  neural  crest  development 
including  the  expression  of  new  neurotransmitter  synthesis.   These 
experiments,  the  results  of  Kohler  and  Milstein  with  monoclonal  anti- 
bodies produced  by  fusing  myeloma  cells  to  normal  spleen  cells,  and 
the  results  with  rescue  of  functions  from  normal  T-cell ,  erythroid, 
and  hepatic  tissues  suggests  a  general  principle.  Namely,  that  hybrid 
cells  may  be  used  as  cloning  vehicles  for  generating  cell  lines  expressing 
new  functions.  A  tissue  culture  adapted  line  that  replicates  well 
in  vitro  can  be  fused  to  normal  cells  taken  directly  from  the  animal 
that  are  differentiating  along  a  similar  path.  The  hybrid  cells  are 
selected  by  their  replicative  ability^,  and  theiiithe  hybrids  tested  for 
expression  of  functions  derived  from  the  normal  tissue  that  by  itself 
would  not  clone  in  vitro.  A  recent  example  of  this  came  from  study 
nf  hybrids  generated  by  Dr.  Minna  (mouse  neuroblastoma  fused  to  normal 
Chinese  hamster  brain  cells.)  These  hybrids  were  shown  by 
Dr.   MacDermot  in  Dr.  Nirenberg's  laboratory  (LBG/NHLI)  (Proc.  Natl. 
Acad.  Sci.  76:1135,  1979)  to  possess  at  least  two  species  of  serotonin 
receptors  which  independently  regulated  cellular  functions,  (one  is 
coupled  to  adenylate  cyclase  activation,  and  the  other  mediated  cell 
depolarization  and  acethyl choline  release).  Neither  of  these  was 
present  in  the  parent  mouse  neuroblastoma  cells  and  thus  arose  from  the 
fusion  (either  continued  expression  of  normal  brain  genes,  or  activation 
of  neuroblastoma  genes). 

Research  on  diabetes  and  other  endocrine  diseases  would  greatly 
benefit  if  hormone  producing  cultures  could  be  established,  and  if 
the  genes  coding  for  hormone  production  could  be  localized.  Any 
differentiated  cells,  including  hormone  producing  cells,  have  proved 
difficult  to  establish  in  long  term  culture.  We  have  fused  freshly 
isolated  cells  from  a  transplantable  rat  insulinoma  with  other  cells  in 
an  effort  to  a)  establish  stable  hormone  producing  clones,  and  b)  map 
the  insulin  producing  gene.  Previous  experiments  had  demonstrated  that 
insulinoma-fibroblast  cultures  failed  to  release  insulin.  Cells  of 
similar  embryological  origin  may  permit  expression  of  differentiated 
functions  present  in  one  parent.  The  embryological  origin  of  the  islets 
ofLangerhans  is  disputed,  and  is  either  endodermal  or  neural  crest.  We 
fused  the  rat  insulinoma  cells  with  the  hepatocyte  BRL-30E,  an  endodermal 
derivative,  and  S20TG77B,a  mouse  neuroblastoma  cell  of  neural  crest 
origin.  A  total  of  33  clones  were  analyzed  for  insulin  production. 
None  of  the  clones  released  insulin,  but  isozyme  and  chromosome  studies 
indicated  that  the  clones  were  highly  segregated  by  the  time  they  had 
been  grown  to  mass  culture.  It  is  not  certain  whether  insulin 
production  was  suppressed  in  the  hybrids,  or  whether  insulin  genes  had 
been  segregated  prior  to  analysis.  We  are  attempting  to  generate  hybrids 
that  selectively  retain  insulinoma  chromosomes,  also  fuse  the  insulinoma 
cells  with  human  SCBC  culture?,  or  human  pancreatic  islet  cells,  both  of 
which  are  known  to  express  several  hormones,  and  may  be  permissive  for 
rat  and  human  insulin  secretion. 
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3.12  Identification  of  human  chromosomes  required  for  replication  of 
primate  tropic  type  C" viruses  in  somatic  cell  hybrids. (Drs.  Brown,  Oie, 
Gazdar  and  Minna  in  collaboration  with  Dr.  Francke,  Yale  U.). 

Two  approaches  have  been  utilized  to  determine  the  human  genes 
required  by  the  endogenous  baboon  M7  virus  and  the  Wooley  monkey  (SSAV) 
virus  for  infection  of  rodent  x  human  somatic  cell  hybrids.  In  the 
first  approach,  hybrid  clones  were  exogenously  infected  with  M7  or  SSAV. 
This  approach  examines  the  entire  infection  process  from  virus  attachment 
to  virus  release.  In  the  second  approach,  cloned  virus  infected  human 
cells  were  fused  with  rodent  cells  to  produce  hybrid  clones.  By  this 
method,  only  virus  replication  events  subsequent  to  genomic  integration 
into  cell  nuclear  material  can  be  studied.  In  both  cases,  human 
chromosomes  are  lost,  while  rodent  chromosomes  are  retained.  By 
correlating  virus  expression  with  the  human  chromosome  content  of  each 
hybrid  clone,  human  genes  required  for  human  virus  infection  and 
replication  can  be  identified. 

3.1201  Human  chromosomes  required  for  replication  and  integration  of 
Baboon  M7  virus.  (Drs.  Brown,  Oie,  Gazdar,  and  Minna  in  collaboration 
with  Dr.  Francke,  Yale  U.). 

The  replication  pattern  of  M7  virus  was  studied  in  29  primary 
Chinese  hamster  x  human  hybrid  clones  generated  with  cells  from  two 
different  humans.  M7  replicated  in  human  and  some  hybrid  clones,  but 
not  in  Chinese  hamster  cells,  indicating  that  M7  replication  required 
dominantly  expressed  human  gene(s).  Isozyme  and  cytogenetic  analyses 
showed  that  a  gene  coded  for  by  human  chromosome  19  was  necessary  for 
M7  infection.  In  addition,  these  chromosome  19+/M7+  clones  always  had 
intact  human  chromosomes  3  and  6.  Previously,  Bevi ,  the  putative 
integration  site  for  M7  had  been  assigned  to  human  chromosome  6. 
However,  many  clones  with  various  combinations  of  chromosomes  3  and  6 
but  lacking  19,  failed  to  replicate  M7  virus,  thus  confirming  the 
requirement  for  a  chromosome  19  coded  function.  Tests  of  secondary 
clones  showed  that  M7  group  specific  antigen  and  DNA  polymerase 
co-segregated  with  chromosome  19.  A  human  culture,  A549,  infected 
with  M7  and  cloned,  was  fused  to  a  Syrian  hamster  cell.  The  hybrid 
cells  so  derived  showed  discordant  segregation  of  M7  virus  and 
chromosomes  19  and  6.  We  conclude  that  genes  carried  by  human jchromosomes 
19,  6  and  probably  3,  are  involved  in  M7  metabolisni  and_that  integration 
sites-othec'than  chromosome  6  exist. 

3.1202  Human  chromosomes  required  for  replication  and  integration  of 
Mooley  monkey  SSAV  virus.  (Drs.  Oie,  Gazdar,  Minna,  and  Brown,  Dr.  Francke, 
Yale  '[}.). 

SSAV  infects  human  cells  efficiently,  and  can  infect  Chinese 
hamster  and  mouse  cells  at  low  efficiencies;  Syrian  hamster  cells  are 
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resistant,  Syrian  hamster  x  human  hybrid  cells  were  completely 
resistant  to  infection  with  SSAV,  and  thus  could  not  be  used  for  mapping 
studies.  Twenty-two  hybrid  clones  generated  from  the  fusion  of 
Chinese  hamster  E36  and  leukemic  cells  from  two  humans  were" fnfected 
with  SSAV  and  analyzed  for  virus  expression  and  human  chromosome 
composition.  The  replication  patterns  of  SSAV  in  these  hybrids  could 
be  divided  into  2  classes:-  hybrid  cells  infected  at  low  efficiencies, 
like  the  parent  E  36  cells,  and  considered  negative;  and  hybrid  clones 
infected  at  high  efficiencies,  and  considered  positive.  Isozyme  and 
cytogenetic  studies  indicated  that  SSAV  infection  was  not  correlated 
with  any  one  human  chromosome.  Human  A549  cells  were  infected  with  SSAV, 
and  a  positive  clone  fused  with  mouse  3T3-4E  or  E36  cells.  A  total  of 
77  hybrid  clones  were  analyzed.  Seventy-three  expressed  SSAV  group 
specific  antigen, ..and:65had,.detectable. levels. of  DNA. polymerase- activity 
There  was  no  correlation  between  virus  expression  and  isozyme  markers 
for  19  human  chromosomes.  The  data  suggests  that  multiple  copies  of 
SSAV  genome  exist  in  each  hybrid  cell,  probably  integrated  at  sites  on 
multiple  chromosomes. 

3.13  Comparative  Gene  Mapping  using  somatic  cell  hybrids. 

3.1301  Mapping  of  mouse  genes  using  somatic  cell  hybrids  (Dr*  Minna 
in-CQllabprationwith  Dr.  Jrancke,  Yale  U.  and  Dr.  Lalley,  Oak  Ridge). 

A  continuing  interest  of  our  laboratory  is  the  mapping  of  mouse 
genes  using  somatic  cell  hybrids  segregating  mouse  chromosomes.  We 
have  mapped  a  large  number  of  mouse  genes  using  this  technique  and 
compared  the  results  to  the  human  gene  map.  The  most  important 
conclusion  is  that  many  groups  of  autosomal  genes  (in  addition  to  all 
of  the  X  linked  genes  tested)  have  conserved  syntenic  relationships 
in  mouse  and  man.  Thus  far^,  seven  mouse  chromosomes  have  been  found 
to  have  syntenic  relationships  of  gene  pairs  similar  to  those  found  in 
man.  These  relationships  will  be  important  for  understanding  the 
mechanism  and  course  of  mammalian  chromosome  evolution,  and  for 
homology  mapping.  In  particular,  the  homology  between  mouse  chromosome  4 
and  human  chromosome  Ip  is  impressive  with  over  6  genes  conserved  in  a 
syntenic  group.  This  implies  the  mouse  genes  mapped  in  this  area  by 
sexual  genetic  techniques  should  have  human  homologues  that  can  be 
assigned  to  human  chromosome  arm  Ip.  We  plan  to  continue  this  work. 

3.1302  Mapping  of  Chinese  hamster  genes  using  somatic  cell  hybrids. 
(Dr.  Minna  and  T.  Gregorio,  Bio  Tech,  in  collaboration  with  Drs.  Athwal 
and  McBride  C  LB) 

In  collaboration  with  Dr.  McBride' s  laboratory  (C  LB)  we  have  been 
testing  hybrids  segregating  Chinese  hamster  chromosomes  to  map  Chinese 
hamster  genes  and  compare  the  syntenic  relationships  of  these  to  mouse 
and  man.  Chromosome  mediate  gene  transfer  (CMGT)  and  microcell 
hybridization  have  been  used  to  map  genes  on  a  Chinese  hamster 
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chromosome.  Clones  of  hamster  cells  stably  expressing  human 
hypoxanthine  phosphoribosyl transferase  (hprt)  were  isolated  after  CMGT. 
Stabilization  of  the  transferred  gene  results  from  integration  into 
the  recipient  genome;  the  presence  of  multiple  integration  sites 
permits  the  integration  of  the  selectable  marker  into  different 
chromosomes.  Microcells,  prepared  from  two  subclones  of  a  single  stable 
transgenote,  were  then  fused  with  mouse  cells  and  resultant  clones  were 
isolated  in  selective  media.  Hybrid  subclones  and  their  back  selected 
populations  were  analyzed  biochemically  and  karyologically.  Preliminary 
analysis  indicates  the  association  of  phosphoglucomutase-2  (PGM-2) 
adenylate  kines  (AK-2),  enolase-1  (ENO-1)  and  6-phosphogluconate 
dehydrogenase  (6-PGD)  with  a  single  hamster  chromosome.  Analysis  on 
back  selected  cells  resulting  fromchromosome  loss  and  chromosome  breaks 
permits  a  tentative  ordering  of  these  genes  and  identification  of  an 
integration  site  for  the  transgenome.  We  conclude  that  the  Chinese 
hamster  like  the  mouse  and  the  human  have  conserved  this  synteny  group 
and  the  preliminary  gene  order  suggests  a  single  inversion  has  taken 
place.  We  plan  to  continue  this  work. 

3.14  Laboratory  studies  of  tumor  immunology  (Dr.  West  in  collaboration 
with  Dr.  Herberman,  D  LID)      ""^ 

From  the  inception  of  NCI-VA  MOB-based  immunology  studies  in  January, 
1978,  an  effort  has  been  made  to  investigate  mechanisms  of  cell- 
mediated  resistance  to  malignant  disease.  Attention  has  been  focused 
primarily  on  the  role  of  natural  killer  (NK)  cells  in  inhibition  of 
tumor  growth. 

3.1401  Murine  studies. 

Although  there  is  increasing  evidence  that  NK  cells  can  strongly 
inhibit  the  growth  of  sensitive  murine  leukemia  and  lymphoma  lines  both 
in  vitro  and  in  vivo,  there  has  been  scant  evaluation  of  their  activity 
against  solid  tumors.  Evidence  to  date,  in  fact,  has  suggested  a  lower 
order  of  reactivity  of  NK  cells  against  murine  carcinoma  lines  in 
comparison  with  reactivity  against  lymphoid  lines. 

We  have  attempted  to  re-evaluate  that  activity  of  NK  cells  against 
murine  lung  cancer  in  vitro.  The  Madison  109  lung  cancer  metastasizes 
widely  and  is  rapidly  lethal  following  subcutaneous  injection  into 
syngeneic  BALB/c  mice.  This  tumor  is  resistant  to  the  effects  of  many 
cytotoxic  drugs  but  is  inhibited  in  vivo  by  treatment  of  animals  with 
interferoninducers  such  as  pyran  polymer  or  poly  I:C.  The  therapeutic 
effect  of  interferon-inducers  in  this  model  has  been  attributed  to 
activation  of  macrophages.  Recent  recognition  that  natural  killer 
activity  is  augmented  by  interferon,  however,  suggests  the  possibility 
that  at  least  a  portion  of  the  effect  of  interferon-inducers  may  be 
mediated  by  NK  cells. 
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Work  to  date  with  this  model  has  revealed: 

1)  The  Madison  109  tumor  appears  resistant  to  NK  in  a  conventional  4-hour 
SlChromium-release  cytotoxicity  assay.  Conventional,  nude  and  poly  I:C 
stimulated  spleen  cells  manifest  negligible  reactivity  agains  this  tumor 
when  tested  in  standard  short-term  assays. 

2)  Madison  109  is  clearly  sensitive  to  NKi  however,  when  tested  in  18-36 
hour  assays,  particularly  in  the  presence  of  exogenous  interferon, BALB/c 
nude  spleen  cells  alone  achieve  10-20%  cytotoxicity  by  36  hours  of 
incubation,  and  per  cent  cytotoxicity  approaches  50%  in  the  presence  of 
viral  induced,  fibroblast  produced,  commercially  obtained  interferon. 

3)  NK-enriched,  macrophage-depleted  spleen  cell  fractions  from  BALB/c 
nude  mice  have  little  effect  on  uptake  of  tritiated  thymidine  by  Madison 
109  in  a  48  hour  growth  inhibition  assay  (GIA),  These  fractions  are 
strongly  growth-inhibitory,  however,  in  the  presence  of  exogenous 
interferon,  or  in  the  presence  of  small  numbers  of  adherent  cells. 

This  macrophage  requirement  for  tumor  growth  inhibition  by  NK-enriched 
fractions  may  be  explained  by  the  followng  observations  made  in 
parallel  experiments: 

a)  Non-adherent,  NK  enriched  spleen  cell  suspensions  rapidly  lose 
their  cytologic  activity  in  culture  at  37°  C; 

b)  Addition  of  1-3%  adherent  cells  to  these  fractions  leads  to 
maintenance  of  baseline  cytotoxic  reactivity  in  cultures  without 
Madison,  and  to  marked  augmentation  of  NK  in  the  presence  of  Madison. 
Other  investigators  have  demonstrated  that  co-culture  of  spleen  cells 
with  various  tumor  cells  can  lead  to  the  production  of  interferon  in  vitro. 
We  are  currently  testing  the  hypothesis  that  a  macrophage-dependent 
pv^oduction  of  endogenous  interferon  underlies  the  augmentation  of  NK 
observed  in  Madison-spleen  cell  cultures,  and  that  the  continuous 
production  and  presence  of  such  interferon  is  required  for  full  expression 
of  NK-mediated  inhibition  of  tumor  growth.  It  appears,  in  addition 

that  this  requirement  for  macrophage  and/or  interferon  production  is 
obviated  by  addition  of  exogenous  interferon  to  spleen  cell -Madison 
cultures. 

3/1402  Human  Studies 

Continued  evaluation  of  natural  killer  cell  activity  in  small  cell 
lung  cancer  patients  has  demonstrated  that: 

a)  a  highly  significant  depression  of  cytolytic  activity  of 
peripheral  blood  NK  cells  in  these  patients  that  correlates  with  extent 
of  disease; 

b)  Persistent  depression  of  NK  following  induction  therapy, 
independent  of  the  response  to  that  therapy* 
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c.  Augmentation  of  depressed  NK  function  to  normal  levels  in  these 
patients  by  a  one  hour  incubation  of  lymphocytes  with  exogenous 
interferon  (fibroblastproduced)  ui  vitro. 

I  conclude  that  a  defect  in  the  natural  killer  cell  activity  exists 
in  small  cell  lung  cancer  patients,  and  this  defect  can  be  corrected 
by  exogenous  interferon.  These  results  indicate  a  possible  therapeutic 
approach  to  test  in  clinical  trials  using  interferon. 

3' 15  Laboratory  studies  of  tumor  blood  flow  (Dr.  Cohen) 

The  premise  of  these  studies  is  that  anything  that  interferes  with 
capillary  blood  flow  of  tumors  will  impair  delivery  of  chemotherapeutic 
agents  and  oxygen  to  tumor  cells.  That  capillary  flow  of  tumors  is 
decreased  relative  to  normal  tissue  is  indicated  by  the  internal  milieu 
of  a  tumor  having  a  higher  CO2  tension,  lower  pH,  higher  lactic  acid 
concentration,  and  lower  oxygen  tension  than  normal  tissue.  The  major 
determinant  of  capillary  blood  flow  is  red  cell  deformability.  A 
seven  micron  red  cell  must  pass  through  capillary  channels  of  2-3 
micron  diameter.  Anything  decreasing  red  cell  deformability  will 
decrease  capillary  flow. 

3.1501  Effects  of  disease  stage  on  red  cell  deformability. 

These  studies  were  done  on  mice  bearing  LI 210  leukemia  and  Lewis 
lung  carcinoma  and  in  patients  with  small  cell  carcinoma  of  the  lung. 
In  both  murine  tumor  systems,  red  cell  deformability  decreased  with 
advancing  disease.  In  L1210  leukemia,  decreased  red  cell  deformability 
was  first  noted  five  days  after  tumor  transplantation.  The  nadir  of 
decreased  deformability  was  day  seven.  Decreases  in  deformability  on 
day  five  and  day  seven  were  significantly  different  from  control  mice 
(p  =  0.0025  and  p  =  0.0005  respectively).  In  the  Lewis  lung  system, 
decreased  deformability  was  first  noted  14-20  days  after  transplantation 
and  nadir  values  for  red  cell  deformability  were  noted  at  days  21-27 
post  transplantation  (p  =  0.0005  compared  to  control). 

Patients  with  small  cell  lung  cancer  also  had  decreased  red  cell 
deformability  with  advancing  disease.  There  was  no  difference  in 
deformability  for  patients  with  chest  only  disease  or  for  chest  disease 
plus  an  additional  metastatic  site.  When  patients  had  chest  disease  plus 
two  or  three  additional  sites,  red  cell  deformability  was  significantly 
decreased. 

3.1502  Human  treatment  toxicity 

Toxicity  of  intensive  induction  chemotherapy  was  compared  in 
individuals  with  decreased  red  cell  deformability  versus  patients  with 
normal  deformability.  The  dividing  line  was  the  lowest  level  of 
deformability  observed  in  normal  controls.  Patients  with  decreased 
deformability  had  significantly  greater  weight  loss  (  p  =  0.0005), 
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required  more  red  cell  transfusions  (p  =  0.025),  more  platelet 
transfusions  (p  =  0.05)  and  had  more  days  at  less  than  1000  white 
blood  cells  (p  =  0.025).  In  addition,  all  five  patients  who  had 
bilateral  pulmonary  interstitial  disease  on  this  treatment  had  abnormal 
red  cell  deformability. 

3.1503  Therapeutic  experiments 

Using  in  vitro  experiments  with  human  red  blood  cells,  it  was 
observed  that  various  drugs  could  correct  abnormal  red  cell  deformity. 
A  combination  of  inosine  with  pyruvic  acid  or  ascorbic  acid  gave  best 
results.  In  treatment  experiments  using  day  7  L1210  leukemia,  treatment 
with  BCNU  alone  gave  no  cures  with  median  survival  of  30  days.  The 
combination  of  inosine  and  pyruvate  with  BCNU  in  identical  doses  "and 
schedule  gave  40%  cures.  Median  survival  was  40  days.  These  experiments 
are  also  being  done  in  far  advanced  Lewis  lung  carcinoma. 

3.1504  Pilot  studies  in  patients. 

Two  patients  have  been  treated  thus  far  with  10%  dextrose  in  water 
infusion  plus  oral  ascorbic  acid.  In  both  patients  red  cell  deformability 
significantly  improved  within  1  hour  after  completion  of  the  infusion. 

3.1505  Pulmonary  toxicity. 

Bilateral  interstitial  pulmonary  disease  in  humans  associated  with 
chemotherapy  and  bilateral  hemorrhagic  lung  disease  during  treatment  of 
mice  bearing  tumors  is  only  noted  when  treatment  is  given  at  a  time 
when  red  blood  cell  deformability  is  abnormal.  Studies  are  underway  to 
prevent  this  life-threatening  complication  by  restoring  normal  red  cell 
deformability  before  chemotherapy  is  administered.  Preliminary  results 
in  mice  appear  promising. 

3.16  Laboratory  studies  of  early  detection  of  infection  and  infectious 
m.odels  of  infectious  disease  for  cancer  treatment.  (Dr.  Fossieck  and 
J.  Fedorko,  Microbiol  gist. 

3.1601  Teichoic  acid  antibody  kinetics  in  staphylococcal  endocarditis 

Work  on  our  clinical  protocols  has  demonstrated  the  common 
occurrence  of  gram  positive  bacteremia  in  patients  with  solid  tumors 
and  in  particular  staphylococcal  bacteremia.  We  have  attempted  to 
work  out  an  animal  model  of  this  condition.  A  total  of  22  rabbits 
have  been  studied  to  date.  Five  control  rabbits  were  injected  with  1  x  10^ 
cfu  of  S.  aureus.  Teichoic  acid  antigen  did  not  appear  in  the  blood  .  Any 
Teichoic  acid  antibodies  appeared  first  at  two  weeks,  peaked  at  a 
titer  of  less  than  or  equal  to  1:4  by  4  weeks  and  began  to  decline  at 
5  weeks,  (a  pattern  similar  to  that  seen  in  humans  with  transient 
S.  aureus  bacteremia).  Nine  of  17  rabbits  had  a  catheter  successfully 
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placed  across  the  aortic  valve.  Following  intravenous  injection  of 
6.6  X  18°  cfu  of  S.  aureus,  they  developed  endocarditis  and  died  2-5 
days  later  (mean  of  3  days)  with  increasing  bacteremia.  As  expected 
neitherteichoic  acid  antibody  or  antigen  was  detected  due  to  their  early 
demise.  Pilot  studies  of  animals  with  endocarditis  receiving  suppressive 
antibiotic  therapy  were  underway.  Because  of  changes  in  technical 
assignments,  and  reallocation  of  funds,  this  project  has  been  terminated. 

3.17  Laboratory  studies  of  naegakaryopoiesis.  (Dr.  Bunn  in  collaboration 
with  Dr.  Levine,  Hematology,  WVAMC). 

3.1701  Flow  cytometry  studies 

Flow  cytometry  provides  rapid  and  accurate  measurement  of 
megakaryocyta  ploidy.  Ploidy  values  obtained  by  this  technique  were 
demonstrated  to  be  similar  to  those  obtained  using  standard  Feulgen 
microdensitometry.  However,  we  demonstrated  8N  to  be  the  most  frequent 
ploidy  class  in  mammalian  species  in  contrast  to  the  previously  reported 
16N.  We  have  shown  that  density  and  velocity  sedimentations  in 
preparing  megakaryocytes  introduced  a  bias  by  selecting  larger 
megakaryocytes  with  higher  ploidy  values. 

3.1702  Effects  of  thrombopoietin  on  megakaryopoiesis. 

Megakaryocyte  ploidy  in  vivo  is  being  analyzed  in  an  attempt  to 
provide  a  bioassay  for  thrombopoietin  and  to  understand  its  effects. 
Attempts  at  growing  megakaryocyte  colonies  are  also  in  progress. 
Megakaryocyte  ploidy  is  being  evaluated  in  normal  and  w/w*^  mice. 

3.1703  Effects  of  drugs  on  megakaryopoiesis. 

The  effects  of  vincristine  and  colcemid  on  megakaryopoiesis  are 
being  studied  in   vivo  and  vn   vitro  to  understand  the  mechanisms 
controlling  megakaryopoiesis. 

3.1704  Megakaryopoiesis  in  patients. 

Megakaryocyte  ploidy  is  being  analyzed  in  patients  with  thrombocytosis 
and  thrombocytopenia  to  elucidate  the  pathophysiology  of  these  processes. 

3.18  Laboratory  studies  on  the  kinetics,  of  human  malignancies.  (Dr.  Bunn) 

3.1801  Kinetic  studies  in  cutaneous  T-cell  lymphomas. 

In  collaboration  with  Dr.  Shackney  (C  CPB)  we  have  demonstrated  that  the 
majority  of  patients  with  cutaneous  T-cell  lymphomas  (Mycosis  fungoides 
and  the  Sezary  syndrome)  have  aneuploidy  as  documented  by  flow  cytometry. 
Patients  with  discrete  aneuploid  peaks  have  a  poor  prognosis  when  compared 
to  patients  without  these  findings.  Detection  of  these  aneuploid  peaks 
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has  allowed  us  to  identify  malignant  clones  grown  in  vitro  or  in  vivo  in 
athymic  nude  mice.  It  has  also  allowed  us  to  prove  malignant  lymphocyte 
populations  respond  to  mitogens.  (See  other  sections  of  this  laboratory 
report  by  Dr.  Gazdar  and  Dr.  Carney).  Using  intravenous  or  in  vitro 
tritiated  thymidine,  we  demonstrated  that  circulating  Sezary  cells 
preferentially  replicate  in  sites  besides  the  skin.  Proliferation  in 
these  non-cutaneous  site(s)  is  more  rapid  than  in  cutaneous  sites. 
Studies  of  proliferative  rates  in  lymph  nodes  are  now  in  progress, 

3.1802  Kinetic  studies  in  small  cell  bronchogenic  carcinoma. 

We  have  shown  that  the  majority  of  tissue  cultures  lines  from 
patients  with  small  cell  bronchogenic  carcinoma  are  aneuploid.  These 
aneuploid  populations  serve  as  a  useful  marker  for  in  vitro  studies. 
We  are  now  analyzing  bone  marrow  and  bronchial  washing  specimens  to 
determine  whether  flow  cytometry  will  be  a  useful  screening  technique 
to  detect  malignant  cells.  We  are  also  using  flow  cytometry  to  analyze 
in  vitro  growth  requirements  of  small  cell  tissue  culture  lines. 

3.1803  Kinetic  studies  in  other  human  malignancies. 

We  have  shown  that  flow  cytometry  can  be  useful  for  following 
response  of  both  tumors  and  normal  cells  to  chemotherapy.  We  plan  to 
evaluate  patients  with  multiple  myeloma  before  and  after  chemotherapy 
as  an  aid  to  drug  scheduling.  We  also  plan  to  use  flow  cytometry  to 
examine  specimens  from  patients  with  prostate  carcinoma. 
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Objectives: 

1)  To  devise  effective  therapeutic  regimens  in  acute  leukemia  which  allow 
maximum  tumor  cell  kill  with  drugs  and  radiotherapy,  while  leaving  intact 
effective  elements  of  the  immune  response  and  minimizing  therapeutic 
sequellae — especially  in  the  CNS. 

2)  To  develop  effective  combined  modality  treatment  approaches  to  previously 
untreated  childhood  solid  tumors,  including  rhabdomyosarcoma,  neuro- 
blastoma, non-Hodgkin's  lymphoma,  osteogenic  sarcoma,  and  Swing's  sarcoma. 

3)  To  study  the  possible  role  of  high-dose  ("ablative")  chemotherapy  in 
advanced  solid  tumors,  and  the  role  of  supportive  care  (platelet  and  white 
cell  transfusions,  laminar-flow  protection,  bone  marrow  rescue, 
hyperalimentation)  in  permitting  such  ablative  therapy. 

4)  To  study  the  biology  of  selected  tumors,  including  kinetics,  immunology, 
virology,  prognostic  markers,  karyotypes,  biochemistry,  and  drug 
sensitivity. 

5)  To  assess  the  pharmacology  of  selected  agents,  e.g.,  high-dose 
methotrexate,  AMSA,  ICRF-187,  poly  I:C/poly-l-lysine,  glutaminase,  and 
PALA  in  humans. 

6)  To  study  the  short-  and  long-term  effects  of  malignant  disease  and  cancer 
treatment  on  growth,  development,  and  organ  function. 

7)  To  study  the  psychosocial  concomitants  of  cancer  in  young  patients,  their 
families,  and  their  therapists. 

Methods  and  Major  Findings; 

A.  Therapeutic  Regimens  for  Acute  Lymphocytic  Leukemia  (ALL) 

1.   Protocol  72-1  -  was  designed  to  compare  the  utility  of  maintenance 

chemotherapy  versus  maintenance  chemotherapy  plus  immunotherapy.  All 
patients  received  5  day  remission  induction  courses  of  POMP 
(prednisone,  vincristine,  methotrexate,  6-MP)  until  remission  was 
achieved.  All  patients  were  then  treated  with  systemic  consolidation 
chemotherapy  and  CNS  prophylaxis.  The  latter  treatment  consisted  of 
2400  R  to  the  brain  and  intrathecal  medication  given  during 
irradiation  and  monthly  thereafter  for  30  months.  Following 
completion  of  consolidation  chemotherapy  and  cranial  irradiation, 
patients  were  randomly  assigned  to  a  34  month  course  of  POMP 
maintenance  therapy  alone,  or  POMP  and  BOG  plus  allogeneic  cells.  A 
total  of  70  patients  were  entered  on  this  study  which  was  closed  to 
entry  in  1975.  Sixty-three  patients  (905t)  achieved  complete 
remissions.  At  the  present  time  27  patients  (435^)  are  in  their 
initial  complete  remission,  having  completed  therapy  and  off  all 
medication.  3  patients  have  been  off  therapy  for  1  year,  5  for  2 
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years,  6  for  3  years,  12  for  4  years  and  1  for  5  years.  Five 
patients  relapsed  after  completing  therapy.   In  terms  of  prognostic 
factors,  it  should  be  noted  that  55/i  of  the  patients  who  entered  this 
protocol  had  an  initial  WBC  >25,000/mm3  and/or  were  _<2  or  _>10  years 
old.  Seventy-four  %   of  the  relapses  occurred  in  patients  with  these 
poor  prognostic  signs.  Of  those  patients  currently  in  unmaintained 
remission,  30$  had  poor  prognostic  factors  initially.  When  one 
considers  the  particular  set  of  apparent  prognostic  variables  within 
our  patient  population  (age,  initial  white  blood  cell  count),  these 
results  are  similar  to  or  better  than  those  observed  in  other  major 
centers  during  this  period  of  time.  We  found  no  significant 
difference  in  either  the  relapse  rate  or  the  duration  of  remission 
between  patients  treated  with  maintenance  chemotherapy  alone  or 
maintenance  chemotherapy  plus  immunotherapy. 

2.   Abnormal  Computed  Tomography  Scans  in  Children  with  ALL  following  CNS 
Prophylaxis  (Protocol  72-1)  -  Thirty-two  asymptomatic  patients  with 
acute  lymphocytic  leukemia,  who  had  received  prophylactic  cranial 
radiation  (2400  rads)  and  either  intrathecal  methotrexate  or  cytosine 
arabinoside,  were  studied  by  computed  tomography  of  the  brain  19  to 
67  months  after  initiation  of  prophylaxis.  Seventeen  of  32  (53  per 
cent)  had  one  or  more  abnormal  findings.  Dilation  of  the  ventricles 
(eight  patients)  and  widening  of  the  subarachnoid  spaces  (nine 
patients)  were  equally  distributed  among  patients  in  both  intrathecal- 
chemotherapy  groups.  Areas  of  decreased  attenuation  coefficient 
(hypodense,  abnormally  radiolucent  regions)  (four  patients)  and 
intracerebral  calcification  (one  patient)  —  lesions  previously 
described  in  methotrexate  leukoencephalopathy  —  were  found  only  in 
those  who  had  received  intrathecal  methotrexate.  These  tomographic 
findings  may  represent  preclinical  lesions.  The  unexpectedly  high 
prevalence  of  such  abnormalities  contrasts  with  the  essentially 
normal  tomographic  findings  in  a  control  group  with  acute  lymphocytic 
leukemia  who  received  no  central-nervous-system  prophylaxis.  These 
results  suggest  that  alternative  approaches  to  such  prophylaxis 
should  be  considered. 

3..   Neurological  and  Psychological  Evaluation  of  ALL  Patients  Who  Have 
Received  CNS  Prophylaxis  -  We  have  performed  a  comprehensive 
neurological  evaluation  of  the  32  apparently  asymptomatic  patients 
discussed  in  #2.  Abnormalities  of  both  the  peripheral  and  central 
nervous  system  were  detected.  Peripheral  neurological  findings 
(decreased  deep  tendon  reflexes,  distal  lower  extremity  motor 
weakness,  altered  vibratory  sensation,  and  paresthesias)  were  found 
in  19  patients.  These  findings  are  probably  secondary  to 
vincristine.   In  addition,  8/32  patients  manifested  ataxia;  two  of 
these  had  lateral  gaze  nystagmus.  However,  these  findings  did  not 
correlate  with  the  presence  of  CT  abnormalities,  nor  with  the 
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particular  type  of  intrathecal  chemotherapy.  Comprehensive 
psychological  testing  has  been  performed  on  those  patients  on  the 
72-1  protocol  who  remain  in  complete  remission  (discussed  above). 
Testing  has  been  carried  out  by  Drs.  Howard  Moss  and  Ellen  Nannis 
(NIMH).  The  Wechsler  Intelligence  Scale  Test,  the  Graham-Kendall 
Memory  for  Design  test,  and  the  Bender  gestalt  test  of  Perceptual 
Motor  Function  have  been  administered  to  these  patients  and  to  a 
normal  sibling  control  group.  Testing  was  done  initially  in  early 
1977  and  again  in  1978.  These  results  demonstrate  significantly 
(p<.001)  lower  scores  in  overall  verbal,  performance,  and  full  scale 
IQ  in  treated  patients  than  in  controls.  The  greatest  decrement  was 
found  in  patients  who  had  received  prophylaxis  in  early  childhood. 
In  addition,  two  other  control  groups  have  been  evaluated — patients 
with  Ewing's  sarcoma  (not  receiving  CNS  treatment),  and  children  with 
cystic  fibrosis  (subject  to  the  effects  of  long  term 
hospitalization).  The  results  of  this  study  have  served  as  an 
impetus  for  investigation  of  alternative  approaches  to  CNS 
prophylaxis  (see  #6  )  which  hopefully  will  produce  less  morbidity. 

Neuro-Endocrine  Function  in  ALL  Patients  Following  CNS  Prophylaxis  - 
In  an  attempt  to  identify  possible  adverse  effects  of  CNS  prophylaxis 
upon  the  hypothalamic-pituitary  axis,  we  examined  the  hypothalamic- 
pituitary  function  of  23  ALL  patients.  18  patients  (Group  A)  had 
received  cranial  radiation  (2400  rads)  and  multiple  doses  of  either 
IT  methotrexate  or  cytosine  arabinoside  as  prophylaxis.  The 
remaining  5  patients  (Group  B)  received  no  cranial  radiation. 
Patients  were  recalled  for  serial  determinations  of  growth  hormone, 
Cortisol,  thyroid  stimulating  hormone,  T3,  follicle  stimulating 
hormone,  luteinizing  hormone,  and  prolactin,  follovjing  appropriate 
stimulation.   In  addition,  CT  scans  were  performed  within  3  months  of 
the  endocrine  evaluation.  9  patients  in  Group  A  (50?)  had  abnormally 
low  growth  hormone  responses  (_<7.0ng/ml) .  7  of  these  9  patients  also 
demonstrated  ventricular  dilatation  on  their  CT  scans.  In  contrast, 
only  1  of  the  9  patients  in  Group  A  with  normal  growth  hormone 
responses  demonstrated  this  abnormal  CT  scan  finding.  Thus,  there 
was  a  significant  correlation  (P=.015)  between  ventricular  dilation 
on  CT  scan  and  abnormally  low  growth  hormone  responses.   It  is  of 
interest  that  both  ventricular  dilatation  and  abnormal  growth  hormone 
responses  have  been  produced  experimentally  in  animals  following  high 
dose  cranial  radiation.   None  of  the  patients  in  Group  B  had  abnormal 
CT  scans  or  low  growth  hormone  responses.   In  addition,  study  of  a 
group  of  Ewing's  sarcoma  patients  who  had  received  less  intensive  CNS 
prophylaxis  (2000  R  and  only  a  single  dose  of  IT  methotrexate) 
revealed  neither  CT  scan  nor  neuroendocrine  abnormalities.  These 
data  suggest  that  the  presence  of  CT  scan  and  neuroendocrine 
abnormalities  is  related  to  the  intensity  of  the  CNS  prophylactic 
regimen. 
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5.  Protocol  75-1  -  Retrospective  analysis  of  protocol  72-1  demonstrated 
that  patients  could  be  divided  into  good  and  poor  prognostic  groups 
on  the  basis  of  certain  factors.  In  the  75-1  study,  patients  were 
segregated  on  the  basis  of  these  previously  identified  prognostic 
factors.   Patients  in  the  good  prognosis  group  were  treated 
conservatively  with  moderate-dose  chemotherapy  as  in  the  72-1 
protocol.  Patients  in  the  poor  prognostic  group  were  treated  with  a 
much  more  intensive  chemotherapeutic  regimen  and  randomized  to 
receive  or  not  receive  immunotherapy  during  induction  and 
maintenance.   Patients  randomized  to  receive  immunotherapy  were  given 
the  methanol-extraction-residue  of  BCG  (MER) .  Twenty-one  patients 
with  ALL  were  entered  on  the  75-1  protocol,   5  in  the  good  prognosis 
group  and  16  in  the  poor  prognosis  group.   (This  distribution  appears 
to  reflect  a  trend  in  the  NIH  referral  pattern).  Twenty  of  the  21 
patients  achieved  complete  remission;  ten  of  the  16  patients  in  the 
poor  prognosis  group  have  already  relapsed,  with  no  significant 
difference  between  those  receiving  MER  and  those  not  receiving 
immunotherapy.  All  five  patients  in  the  good  prognosis  group  remain 
in  complete  remission.  Projected  remission  duration  and  survival 
data  in  the  poor  prognosis  group  have  indicated  a  relapse  rate  and 
remission  duration  for  the  poor  prognosis  patients  no  different  than 
was  observed  for  the  earlier  72-1  poor  prognosis  patients.  Thus, 
intensification  of  chemotherapy  as  practiced  in  protocol  75-1  does 
not  improve  the  outlook  for  poor  prognosis  ALL  patients. 

6.  Protocol  77-02  -  This  protocol  is  designed  to  investigate  the 
efficacy  of  high-dose,  protracted  Intravenous  methotrexate  infusions 
as  central  nervous  system  prophylaxis  for  patients  with  ALL. 
Patients  are  randomized  to  receive  CNS  prophylaxis  with  2400  R 
cranial  radiation  plus  intrathecal  methotrexate,  or  high  dose  24  hour 
systemic  methotrexate  infusions.  The  stimulus  behind  the  development 
of  this  protocol  was  our  increasing  awareness  of  significant  toxic 
sequellae  associated  with  prophylactic  cranial  irradiation  (see  2,3>4 
above) .  The  hypothesis  to  be  tested  is  that  CNS  prophylaxis  using 
systemic  methotrexate  infusions  alone  is  equally  effective  and  less 
toxic  than  the  current  standard  form  of  CNS  prophylaxis.  There  are 
now  ample  data  to  demonstrate  that  intravenously  administered 
methotrexate  can  penetrate  into  the  cerebrospinal  fluid  and  achieve 
therapeutic  CSF  levels.  Moreover  the  24  hour  infusion  technique 
provides  the  pharmacokinetic  advantage  of  a  "concentration  X  time" 
drug  exposure.  An  additional  aim  of  this  study  is  to  assess  the 
utility  of  an  intensified  systemic  maintenance  schedule  which 
alternates  standard  maintenance  treatment  with  periodic  "induction 
type"  chemotherapy  regimens  (utilizing  varying  drugs).  In  1979,  two 
other  institutions  (The  Children's  OrthopedlTs^ltcfspital,  Seattle  and 
the  Children's  National  Hospital  Medical  Center,  Washington,  D.  C.) 
joined  this  protocol  as  collaborators.  This  accrual  should  allow  the 
protocol  to  be  completed  within  3  years.  To  date  32  newly  diagnosed 
patients  have  been  entered,  with  remission  achieved  in  all  patients. 
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18  have  received  cranial  radiation  plus  intrathecal  methotrexate;  14 
have  received  systemic  methotrexate  infusions  as  CNS  prophylaxis.  A 
single  CNS  relapse  has  occurred  in  each  group.  Four  marrow  relapses 
have  occurred  in  the  conventional  arm,  none  in  the  methotrexate 
infusion  group.  However,  it  is  too  early  to  draw  meaningful 
conclusions  from  this  study.  An  important  aspect  of  this  study  is 
the  assessment  of  CNS  damage  from  prophylaxis.   Patients  are  followed 
with  periodic  CT  scans,  psychological  and  neurological  testing,  and 
CSF  myelin  basic  protein  determinations. 

7.  Multiple  Reinduction  Attempts  with  the  Same  Drugs  -  125  hematological 
relapses  of  ALL  were  treated  with  a  4  drug  reinduction  regimen 
consisting  of  L-asparaginase,  vincristine,  daunomycin,  and  prednisone 
(Asp-VDP).  Complete  remission  was  achieved  in  114/125  (91%) 
treatment  courses.  The  regimen  also  proved  to  be  highly  effective  in 
the  management  of  multiple  subsequent  relapses  which  occurred  in 
patients  who  had  previously  attained  complete  remission  with  this 
regimen.  The  rates  of  remission  induction  for  second  and  third 
reinduction  attempts  were  89/t  and  90yJ  respectively.  Ten  patients 
received  this  regimen  for  the  treatment  of  four  or  more  consecutive 
relapses  and  achieved  complete  remission  on  each  occasion. 
Toxicities  related  to  therapy  were  not  excessive.  Although 
myelosuppression  was  the  most  frequently  encountered  toxicity, 
documented  infection  complicated  only  lh%   of  the  treatment  courses. 
These  results  constitute  a  considerable  improvement  in  the  management 
of  recurrent  ALL. 

8.  Protocol  77-09  -  This  protocol  is  currently  employed  at  the  time  of 
first  and  second  relapse.  Induction  therapy  consists  of  the 
Asparaginase,  V,  D,  P  regimen  described  in  #7,  and  consolidation  is 
accomplished  with  cyclophosphamide.  CNS  reinforcement  therapy 
consists  of  six  weekly  courses  of  intrathecal  MTX.   Patients  are 
randomized  to  receive  one  of  two  types  of  maintenance  therapy,  an 
aggressive  schedule  which  involves  periodic  "re-induction  type" 
treatment  alternating  with  conventional  cycles  of  6-MP  and  MTX,  or 
the  conventional  cycles  alone.   Individuals  who  relapse  are 
re-induced  as  above,  and  crossed  over  to  the  other  maintenance 
schedule.  Thus,  this  protocol  should  yield  important  information 
regarding  the  utility  of  aggressive  versus  conventional  maintenance. 
Sixteen  patients  have  so  far  been  enrolled,  and  it  is  too  early  to 
draw  conclusions. 

9.  Protocol  74-8  -  This  protocol  is  employed  for  third  and  fourth 
relapse,  i.e.,  for  patients  who  have  relapsed  on  72-1  (75-1,  77-02) 
and  77-09.   Induction  is  identical  to  that  described  in  #7  and  #8. 
All  patients  initially  receive  monthly  POMP  maintenance.  Should  they 
relapse,  they  are  re-induced  with  Asp.,  V,  D,  P  and  receive  POMP 
cycle  maintenance.  Thus,  this  protocol  compares  two  different 
schedules  of  the  same  drugs  with  respect  to  remission  duration.  Thus 
far,  22  patients  have  been  enrolled. 
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Therapeutic  Regimens  for  Acute  Nonlymphocytic  Leukemia  (ANLL) 

1.   Protocol  78 -07  (BCRP)  -  compares  remission  duration  and  survival  of 
newly  diagnosed  patients  with  ANLL  treated  with  Ara-C  and  Adriamycin 
induction  therapy  and  maintenance  consisting  of  Ara-C  and 
6-thioguanine  alone,  with  neuraminadase-treated  allogeneic  blasts,  or 
with  the  same  chemotherapy  and  splenectomy  after  remission  is 
attained.  This  is  a  BCRP  protocol  which  we  have  joined.  To  date,  51 
patients  have  been  enrolled  in  the  BCRP  (45)  and  POB  (6).  25/38 
evaluable  patients  had  a  complete  response;  of  the  25,  5  have 
relapsed.  It  is  too  early  to  comment  on  remission  duration  for  the 
group  as  a  whole,  or  for  any  of  the  3  randomized  maintenance  arms. 

Studies  on  Overt  CNS  Leukemia  Treatment 

1.  Intrathecal  (IT)  versus  Intraventricular  Methotrexate  (MTX)  in  Overt 
Meningeal  Leukemia  -  We  compared  intraventricular  MTX  delivered  via 
the  Ommaya  reservoir  versus  IT  MTX  in  the  treatment  of  established 
meningeal  leukemia  using  each  patient  as  his  own  control.  Ten 
children  who  had  recurrence  of  CNS  leukemia  despite  monthly  IT  MTX 
were  reinduced  and  maintained  with  intraventricular  MTX.  Remission 
duration  with  intraventicular  MTX  was  compared  with  the  patient's 
previous  remission  duration  in  association  with  IT  MTX.  Seven 
patients  had  a  longer  and  one  a  shorter  CNS  remission  with 
intraventricular  MTX  than  with  IT  MTX.  Three  patients  who  died  of 
systemic  leukemia  while  remaining  in  CNS  remission  on 
intraventricular  MTX  had  no  evidence  of  CNS  leukemia  at  autopsy. 
There  were  three  CNS  relapses  during  4,009  patient  days  at  risk  in 
the  intraventricular  group  in  contrast  to  10  CNS  relapses  in  3,312 
days  at  risk  in  the  IT  treatment  group.  These  data  suggest  that 
intraventricular  chemotherapy  is  more  effective  against  overt  CNS 
leukemia  than  IT. 

We  have  extended  the  duration  of  the  "CxT"  approach  (concentration  X 
time),  and  3  patients  have  received  5  days  of  CxT  methotrexate  via 
subcutaneous  Ommaya  reservoirs.  All  patients  tolerated  the  regimen 
well  without  overt  signs  of  methotrexate  neurotoxicity.  The 
prolongation  of  the  CxT  approach  to  five  days  allows  for  maintenance 
of  prolonged  therapeutic  CSF  MTX  concentrations  and  thus 
theoretically  exposes  more  leukemic  cells  to  this  phase-specific 
agent.  We  now  plan  to  compare  5  day  CxT  versus  a  single 
intraventricular  MTX  dose. 

2.  Treatment  with  Systemic  (IV)  Methotrexate  Infusions  -   Our  recent 
studies  in  patients  and  in  a  sub-human  primate  model  have  revealed 
that  therapeutic  concentrations  of  MTX  can  be  achieved  in  the  CSF 
fluid  following  intravenous  infusion.  We  have  evaluated  the  utility 
of  24  hour  continuous  systemic  MTX  infusions.  A  relatively  constant 
plasma  drug  level  is  maintained  for  24  hours;  12  hours  later  (36 
hours  after  the  start  of  the  infusion)  citrovorum  factor  rescue  is 
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initiated.  The  infusion  dose  over  the  first  hour  (the  priming  dose) 
is  given  at  a  dose  of  approximately  1.5  x  10"7  times  the  desired 
plasma  MTX  concentration.  This  is  followed  immediately  by  a  23  hour 
maintenance  infusion  at  an  hourly  rate  of  one-fifth  the  primary 
dose.  Our  studies  have  demonstrated  that  this  technique  is  feasible 
and  that  IV  doses  which  maintain  a  CSF  MTX  level  of  1  x  IQ-^M  can 
be  given  without  apparent  systemic  or  neurological  toxicity.  We  have 
also  determined  that  the  ventricular  and  lumbar  CSF: plasma  MTX  ratios 
are  similar,  suggesting  that  systemic  MTX  administration  has  the 
advantage  of  providing  consistent  drug  concentrations  throughout  the 
CSF  space.  This  contrasts  with  intralumbar  administration,  which 
does  not  provide  optimal  drug  penetration  into  the  ventricular  CSF. 
We  have  now  treated  4  patients  with  meningeal  leukemia  and  have 
observed  responses  in  all  four.  This  approach  will  be  utilized  in 
our  next  major  meningeal  leukemia  treatment  protocol. 

3.   Aminopterin:  A  Better  Drug  for  Intrathecal  Injection  than 

Methotrexate?  -  Several  observations  suggest  that  aminopterin  may  be 
less  neurotoxic  following  intrathecal  administration  than 
methotrexate.  Early  clinical  studies  are  notable  for  a  lack  of 
significant  neurotoxicity,  and  although  the  antileukemic  dose  for 
aminopterin  is  1/5  -  l/20th  the  dose  of  MTX,  studies  in  dogs  have 
shown  that  equivalent  doses  of  the  drug  are  necessary  to  produce  the 
same  degree  of  acute  neurotoxicity.   In  addition,  recent 
investigations  in  our  sub-human  primate  model  have  demonstrated  that 
the  clearance  of  aminopterin  from  CSF  is  less  rapid  than  that  of  MTX, 
suggesting  the  potential  for  an  enhanced  therapeutic  effect.  We  are 
engaged  in  the  pharmacological  study  of  this  agent  following 
intraventricular  and  intralumbar  injection  in  an  effort  to  explore 
its  potential  clinical  utility. 

D.  Studies  on  the  Treatment  of  Solid  Tumors 

1.   Metastatic  Neuroblastoma  -  We  have  developed  a  collaboration  (under 
an  international  agreement)  with  the  Polish  National  Institute  of 
Mother  and  Child  to  assess  Phase  II  agents  in  patients  with 
refractory  metastatic  neuroblastoma.  The  Warsaw  institution  is 
relatively  unique  in  that  it  treats  approximately  ^5  newly  diagnosed 
cases  of  neuroblastoma  per  year.  Our  initial  treatment  protocol, 
begun  late  in  1978,  is  designed  to  test  the  efficacy  of 
streptozoticin  in  this  disease.  Patients  selected  for  study  are 
those  who  have  been  demonstrated  refractory  to  established  premier 
cheraotherapeutic  agents.  Our  interest  in  streptozoticin  is  based  on 
the  known  efficacy  of  this  agent  against  other  neural  crest  tumors. 
To  date,  7  patients  have  been  entered  on  study.  As  yet,  there  have 
been  no  therapeutic  responses.   Nevertheless,  this  agreement  offers  a 
unique  resource  for  the  evaluation  of  Phase  II  agents  in 
neuroblastoma.  We  have  also  initiated  a  collaboration  with  Dr. 
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William  Benedict  (USC)  who  is  testing  potential  Phase  II  agents  in  a 
nude  mouse  neuroblastoma  model.  We  intend  to  evaluate  the  agents 
which  show  activity  in  this  system  in  patients  at  the  Polish 
Institute  of  Mother  and  Child,  as  well  as  in  our  own  Branch. 

2.   Metastatic  Osteogenic  Sarcoma 

a.  Protocol  77-03  -  This  study  employs  total  surgical  debulking  of 
pulmonary  metastatic  disease  (Phase  I)  followed  by  intensive 
sequential  treatment  with  various  agents  known  to  be  active  in 
osteogenic  sarcoma  (Phase  II).  Following  resection,  patients 
are  given  1  week  of  high-dose  methotrexate  followed  by  exposure 
to  3  alkylating  agents  (L-Pam,  DTIC,  and  cyclophosphamide). 
During  the  severe  bone  marrow  hypoplasia  which  follows  such 
treatment,  patients  are  offered  laminar-air-flow  Isolation, 
platelet  and  granulocyte  transfusions,  and  autologous  bone 
marrow  rescue  where  appropriate.  Following  recovery  of 
peripheral  counts,  patients  are  then  exposed  to  1  week  of 
treatment  with  adriamycin  and  cis-platinum.  Eighteen  months  of 
maintenance  with  high-dose  methotrexate  alternating  with 
adriamycin  then  follow.  Patients  who  cannot  be  totally  debulked 
at  the  initiation  of  this  study  are  treated  with  high-dose 
methotrexate  (pharmacologic  Phase  I)  in  the  hope  that  their 
lesions  will  be  altered  in  such  a  way  as  to  then  permit  total 
surgical  resection,  followed  by  the  intensive  sequential 
chemotherapy  described  above.  To  date,  we  have  attempted 
initial  pharmacologic  debulking  of  metastases  (Phase  I)  in  8 
patients,  and  a  surgical  Phase  I  in  15.  Of  the  8  receiving 
high-dose  methotrexate  initially,  H   were  randomized  to  receive 
repeated  6  hr.  infusions  and  4  received  repeated  i|2  hr. 
infusions.  Six  of  the  eight  showed  no  response;  a  seventh  had 
comlete  resolution  of  pulmonary  metastases  (6  hr  MTX)  and  the 
eighth  became  operable  (42  hr  MTX).  Of  the  15  patients  entered 
on  Phase  II  (intensive  chemotherapy  in  the  absence  of 
macroscopic  tumor),  9  are  free  of  disease  at  a  median  of  13 
months  (4-28  months)  after  debulking.  Three  of  these  9  patients 
have  completed  18  months  (24  cycles)  of  maintenance  and  are  off 
therapy  10  mos.,  5  mos.,  and  1  month.  One  patient  is  not  yet 
evaluable.  Two  relapsed  at  11  and  13  months,  two  relapsed 
before  maintenance  was  begun,  and  one  died  of  probable  drug 
toxicity  during  induction.  The  results  of  this  protocol  show  an 
encouraging  trend,  and  patient  accrual  continues. 

b.  Protocol  77-08  -  Patients  who  fail  77-03  are  given  cis-platinum 
alone,  or  if  they  have  never  received  adriamycin,  are  randomized 
to  cis-platinum  +  adriamycin.  Each  monthly  cycle  consists  of  5 
days  of  cis-platinum  or  5  days  of  cis-platinum  plus  three  days 
of  adriamycin.  Of  the  27  patients  entered  on  the  study,  4 
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received  less  than  one  course  and  are  not  evaluable.  Of  the  23 
evaluable  patients,  there  were  no  responses  in  16  patients  who 
received  one  or  two  courses  in  either  group.  Of  the  7  patients 
receiving  three  or  more  courses,  2  showed  no  response  and  5 
showed  either  partial  responses  or  stabilization  of  disease. 
One  patient  was  taken  off  study  after  receiving  12  monthly 
courses  because  of  a  progressive  hearing  loss. 

c.   Protocol  78-02  -  To  date,  11  patients  (2  Ewing's  sarcoma,  5 
osteogenic  sarcoma,  4  rhabdomyosarcoma)  have  been  entered  on 
this  Phase  II  study  of  5-azacytidine  in  pediatric  sarcomas.  6 
patients  received  1  course,  2  patients  2  courses,  2  patients  3 
courses  and  1  patient  4  courses.   There  have  been  no  responses. 

3.   Rhabdomyosarcoma 

a.   Protocol  76-4  (primary  treatment)  -  Previous  studies  have  shown 
that  combination  chemotherapy  has  significantly  improved  the 
survival  of  children  with  localized  rhabdomyosarcoma.  Initial 
therapy  for  these  patients  has  usually  included  surgical 
excision.  However,  the  sites  of  tumor  involvement  (head  and 
neck,  GU)  often  make  such  surgery  mutilating  or  functionally 
impairing.  Part  A  of  this  protocol  is  designed  to  assess  the 
utility  of  initial  chemotherapy  in  "pharmacologically  debulking" 
the  primary  tumor  so  as  to  provide  an  alternative  to  "radical 
surgery."  Patients  with  lesions  judged  to  be  surgically 
resectable  are  randomized  either  to  initial  chemotherapy 
(followed  by  radiation  and  surgery)  or  to  the  standard  approach 
of  surgery,  followed  by  chemotherapy  and  radiotherapy.  In 
contrast  to  the  situation  with  localized  tumors,  combination 
chemotherapy  has  failed  to  improve  the  survival  of  patients  with 
metastatic  rhabdomyosarcoma.  For  such  patients,  part  B  of  this 
protocol  addresses  the  utility  of  intensive  (escalating) 
combination  chemotherapy  (in  conjunction  with  hematologic  and 
antimicrobial  support)  versus  conventional  dose  combination 
chemotherapy.  To  date,  19  patients  have  been  entered  on  this 
study.  The  median  age  is  16  yrs  (mean  15,  range  2-30  yrs).  The 
majority  of  patients  (95$)  are  Stage  II-III.  Alveolar  histology 
predominates  (13/19),  and  the  primary  sites  include  head  and 
neck  (6),  genitourinary  (5),  and  extremity  (8).  The  single 
Stage  I  patient  attained  a  CR  and  has  remained  in  remission  for 
24+  months.  Seven  of  the  9  Stage  II  patients  have  completed 
induction  therapy  and  all  attained  a  CR.  However,  5/7  have 
relapsed  (median  duration  9  mos,  range  1-13  mos).  Of  the  9 
Stage  III  patients,  8  have  completed  induction  therapy.  Three 
of  these  patients  were  randomized  to  the  standard  dosage 
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chemotherapy  schedule  and  all  attained  CR.  However,  all  three 
patients  subsequently  relapsed  and  died.  Five  patients  were 
randomized  to  the  intensive  drug  schedule.  One  patient  died 
during  treatment  from  radiation-induced  pneumonia.  Of  the  4 
remaining  patients,  3  attained  CR  and  1  patient  failed  to 
respond  to  therapy.  The  three  responders  are  disease-free,  but 
the  time  since  completion  of  induction  therapy  is  brief. 

Of  interest  is  the  recent  observation  of  a  potential  tumor 
marker.  Dr.  D.  Zopf  (NCI  Pathology  Dept.)  has  developed  a 
radioimmunoassay  for  a  unique  tetrasaccharide  breakdown  product 
of  glycogen,  presumably  generated  by  amylase  degradation. 
Preliminary  observations  suggest  that  this  material  is  present 
in  the  urine  of  patients  with  glycogen-rich  tumors  (i.e., 
rhabdomyosarcoma,  Swing's  sarcoma).  If  these  observations  are 
confirmed,  the  assay  may  prove  useful  as  a  biomarker  for  these 
tiomors. 

Protocol  75-5  (relapse  treatment)  -  This  protocol  employs 
intensive  combination  chemotherapy  administered  in  escalating 
cycles  for  patients  whose  tumors  have  demonstrated 
refractoriness  to  standard  doses  of  chemotherapy.  Eleven 
patients  have  completed  the  protocol.  One  patient  attained  a  CR 
but  had  recurrence  within  1  year.  Two  other  patients  attained 
CR  but  died  due  to  toxicity  secondary  to  the  intensive 
chemotherapy  (one  with  systemic  candidiajis,  the  second  with 
radiation-induced  pericarditis).  Four  patients  had  a  partial 
remission  but  all  subsequently  recurred  (within  a  median  of  2 
mos.),  while  another  four  patients  showed  no  response  to  the 
intensive  chemotherapy  regimen. 


4.   Non-Hodgkin's  Lymphomas 


Protocol  77-04  (Primary  Treatment)  -  Thirty-one  patients  have 
been  admitted  to  this  protocol  since  its  inception  in  July, 
1977.  The  major  objective  of  the  protocol  is  to  define 
prognostic  factors.  To  this  end,  all  lymphomas  in  children  and 
young  adults  are  treated  with  an  identical  chemotherapeutic 
regimen  consisting  of  repeated  cycles  of  Cytoxan,  vincristine, 
adriamycin,  prednisone,  and  high-dose  protracted  infusions  of 
methotrexate.  Tumor  cells  are  obtained  whenever  possible  and 
studied  intensively.  Histologically  all  are  diffuse  lymphomas, 
and  have  been  classified  as  follows:   Burkitt's  lymphoma  18, 
undifferentiated  Ijraiphoma  6 ,  lymphoblastic  lymphoma  5 , 
histiocytic  lymphoma  2.  Nine  patients  had  limited  or  entirely 
resected  disease,  22  had  extensive  intraabdominal  or 
intrathoracic  tumor.  28/31  patients  have  achieved  complete 
remission.  The  three  partial  responders  died,  one  during 
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I 
intensive  therapy  for  progressive  tumor  growth,  the  others  after  , 
failure  of  aggressive  therapy.  So  far  there  have  been  10 
relapses  in  the  group  of  complete  responders.  Five  of  these, 
all  in  Burkitt's  lymphoma  patients,  were  confined  to  the  CNS, 
and  three  of  these  patients  eventually  died  with  resistant  CNS 
disease.  One  is  alive  off  therapy  at  6  months  and  the  remaining 
patient  is  alive  at  one  month  without  disease.  Five  patients   i 
had  systemic  relapses.   One  had  testicular  relapse,  one  a  small 
tumor  nodule  seen  on  a  clot  section.  Both  patients  are 
currently  free  of  disease,  one  at  9  months.  A  third  patient  had 
intraabdominal  recurrence  (undifferentiated)  and  eventually  died 
with  drug  resistant  tumor,  a  fourth  had  local  mediastinal 
recurrence  and  is  currently  disease  free,  while  the  final 
patient  relapsed  with  boiie  marrow  and  CNS  disease  and  eventually  j 
died.  Thus  8  of  31  patients  have  died,  including  3  partial 
responders.  Many  of  these  patients  are  still  having 
chemotherapy,  so  that  a  fair  comparison  with  previous  protocols 
cannot  be  made.   The  overall  results,  however,  are  encouraging 
and  if  current  trends  continue,  we  would  anticipate  being  able 
to  document  a  significant  improvement  over  previous  treatment. 

One  aspect  of  these  data  is  the  high  frequency  of  isolated  CNS 
relapse  in  patients  with  Burkitt's  lymphoma  in  spite  of 
high-dose  intravenous  methotrexate  infusions  (5  CNS  relapses  out 
of  6  total  relapses  in  18  patients).  Although  the  first  two 
patients  to  relapse  in  the  CNS  had  lower  doses  of  methotrexate, 
this  was  not  true  of  the  remainder.  We  have  therefore 
instituted  an  intensive  prophylactic  regimen  of  intrathecal 
methotrexate  and  ara-C  (from  patient  21  onwards),  which,  if 
successful,  may  result  in  a  dramatic  increase  in  the  survival  of  f 
patients  with  Burkitt's  lymphoma. 

We  hope  eventually  to  accumulate  enough  patients  to  determine 
whether  the  morphological  distinction  of  Burkitt's  lymphoma  is 
clinically  valid.  As  a  preliminary  to  this,  a  study  is 
currently  being  undertaken  with  the  Laboratory  of  Pathology  to 
determine  the  reproducibility  of  the  histological  diagnosis. 

Protocol  78-06  (Relapse  Therapy)  -  The  previous  high-dose 
therapy  protocol  ("BACT")  for  recurrent  lymphoma  was  closed 
after  treating  a  total  of  23  patients  (19  Burkitt's  lymphoma). 
This  protocol  resulted  in  4  disease-free  survivors  with 
remission  durations  of  18,  32,  42,  and  52  months  to  date. 
Protocol  78-06  is  a  pilot  protocol  which  attempts  to  take  the 
best  elements  of  BACT,  and  add  total  body  irradiation  to  improve 
outcome.  Autologous  marrow  infusion  is  used  if  available,  and 
if  unavailable,  TBI  will  not  be  a  part  of  therapy.  So  far,  3 
patients  without  marrow  available  have  been  treated  with  Cytoxan 
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(180  mg/kg/total  dose)  and  cytosine  arabinoside  (2100  mg/M^ 
total  dose).  One  is  alive  and  disease  free  at  9  months,  one 
died  after  failure  to  recover  peripheral  counts,  and  one  died 
with  resistant  disease.  Four  additional  patients  have  been 
treated  with  the  above  regimen  plus  low  dose  TBI  (total  120 
rads)  and  autologous  marrow  reinfusion.  All  patients  relapsed 
at  approximately  the  time  of  marrow  recovery  (30-36  days  from 
day  1  of  treatment) .  Future  patients  will  be  treated  with 
high-dose  TBI  (800  rads)  in  addition  to  Cytoxan  and  cytosine 
arabinoside. 

c.  Protocol  78-09  (Phase  II  Study  of  Iphosphamide  in  Refractory 
NonHodgk in ' s  Lymphomas )  -  Previous  studies  have  demonstrated 
that  Iphosphamide  can  induce  partial  and  complete  remissions  in 
lymphoma  patients  resistant  to  prior  cyclophosphamide  therapy. 
Therefore,  the  present  protocol  has  been  instituted  to  study  the 
activity  of  Iphosphamide  in  juvenile  lymphomas  refractory  to 
cyclophosphamide.   Iphosphamide  is  given  intravenously  at  a 
daily  dose  of  1200  mg/m^  for  5  days;  constant  infusion  is 
utilized.  The  course  of  treatment  is  repeated  every  2-3  weeks. 
Six  patients  have  been  entered  on  the  study,  4  with  Burkitt's 
lymphoma,  and  two  with  diffuse  undifferentiated  lymphoma.  There 
was  one  complete  response  (a  patient  with  diffuse 
undifferentiated  lymphoma  who  received  three  courses  prior  to 
relapse).  One  patient  with  Burkitt's  lymphoma  had  complete 
regression  following  the  initial  course  of  Iphosphamide,  but 
relapsed  prior  to  the  second  course.  All  patients  have 
subsequently  died. 

d.  Other  Observations  in  Burkitt's  Lymphoma  -  Clinical  and 
laboratory  studies  in  the  last  year  have  resulted  in  significant 
progress  in  our  understanding  of  lymphoid  malignancies  in  young 
people.  A  tentative  hypothesis  has  been  proposed  relating  B 
cell  lymphomas  to  the  various  stages  in  B  lymphocyte 
differentiation,  as  characterized  by  the  expression  of  surface 
immunoglobulin  and  complement  receptor  subtypes.   In  this 
context,  the  relationship  between  African  and  American  Burkitt's 
lymphoma  is  becoming  clearer  and  the  validity  of  the 
morphological  separation  of  Burkitt's  lymphoma  from 
undifferentiated  lymphoma  in  American  patients  has  been  called 
into  question.  Hopefully,  an  answer  to  this  question  will  be 
provided  when  current  studies  are  completed.  The  high  frequency 
of  8:14  chromosome  translocations  in  American  BL  has  been 
documented,  and  its  significance  is  being  further  explored. 
Progress  has  been  made  in  the  use  of  more  objective  criteria  in 
the  classification  of  lymphomas,  specifically  membrane 
microviscosity  and  DNA  content  distribution.  The  results  of  the 
present  primary  treatment  protocol  (77-04)  are  encouraging  and 
if  present  trends  are  maintained,  the  regimen  will  have 
provided  a  significant  advance  over  previous  protocols. 
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Swing's  Sarcoma 

a.    Background;  -  In  October  of  1976  patients  on  the. Swing's 

Sarcoma  study  were  transferred  from  the  Radiation  Oncology 
Branch  to  the  Pediatric  Oncology  Branch.  A  total  of  117 
patients  with  histologically  documented  Swing's  Sarcoma  had 
been  entered  on  a  series  of  Radiation  Oncology  Branch  studies 
beginning  in  1964  and  continuing  until  the  transition  time. 
Of  these  patients,  approximately  58  remained  as  active 
patients.  These  patients  had  been  treated  with  5000  rads  to 
the  primary  lesion  and  with  a  series  of  progressively  more 
intensive  adjuvant  chemotherapy  programs.  The  first  of  these, 
denoted  SI,  consisted  of  cyclophosphamide  given  as  either  a 
single  dose  or  a  series  of  short  courses.  The  second 
consisted  of  cyclophosphamide  +  vincristine,  again  given  as  a 
series  of  short  courses.  The  third  regimen  consisted  of 
cyclophosphamide,  vincristine  and  actinomycin  D  as  systemic 
chemotherapy,  coupled  with  2000  rads  of  whole  brain  radiation 
and  a  single  dose  of  intrathecal  methotrexate.  The  fourth 
adjuvant  regimen  was  similar  to  the  third  with  the  exception 
that  adriamycin  was  substituted  for  actinomycin  D. 

We  have  carefully  reanalyzed  the  data  that  was  accumulated  on 
the  patients  treated  in  the  Radiation  Oncology  Branch  with  the 
purpose  of  verifying  and  updating  the  results  previously 
reported.  The  endpoints  used  for  the  analysis  were  both 
survival  and  disease-free  survival.   Patients  were  segregated 
by  treatment  protocol  with  the  exception  that  patients  treated 
using  the  initial  2  adjuvant  chemotherapies,  that  is, 
cyclophosphamide  alone  or  vincristine  and  cyclophosphamide, 
were  considered  as  a  single  group.  A  search  was  made  in  the 
overall  group  of  patients  and  within  each  treatment  subgroup 
for  prognostic  indicators  at  presentation.  Site  of  primary 
disease,  serum  lactate  dehydrogenase  level  and  metastatic 
status  at  presentation  were  found  to  be  significant  prognostic 
factors.  When  patients  presenting  without  metastatic  disease 
were  analyzed  for  therapeutic  results  by  protocol,  a 
borderline  statistically  significant  difference  was  noted  in 
favor  of  the  later  protocols,  particularly  the  protocol 
employing  adriamycin.  However,  it  also  became  apparent  that 
the  protocols  differed  in  patient  composition  with  higher 
numbers  of  patients  having  the  more  favorable  prognostic 
indicators  being  entered  on  the  later  protocols.  When  the 
overall  results  in  terms  of  disease-free  survival  or  survival 
were  corrected  for  these  differences  in  composition  with 
regard  to  prognostic  factors,  the  results  of  all  treatment 
subgroups  employing  adjuvant  chemotherapy  were  found  to  be 
similar. 
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The  results  for  patients  presenting  with  metastatic  disease  were 
extremely  poor  for  all  treatment  subgroups,  with  disease-free 
survival  rates  being  essentially  nil  for  the  initial  three 
treatment  regimens  and  a  maximum  of  70  weeks  for  the  fourth 
treatment  regimen  employing  adriamycin.  This  difference  in  . 
disease-free  survival  for  patients  presenting  with  metastatic 
disease  was  significant  in  favor  of  the  later  protocol,  with  a  p 
value  of  .001.  However,  the  maximum  disease-free  survival  using 
this  protocol  was  70  weeks  and  the  median  survival  was  22 
months.  There  were  essentially  no  long  term  survivors. 

b.   New  Studies  (77-05,  06.  and  07)  -  With  the  background  outlined 
above  and  with  the  availability  of  intensive  supportive  care 
facilities  within  the  Pediatric  Oncology  Branch,  new  studies 
were  initiated  in  October  of  1976  utilizing  intensive 
multi-modality  therapy.  Patients  presenting  with  metastatic 
disease  or  with  disease  of  the  central  axis  are  treated  with 
5000  rads'to  the  primary  lesion  and  to  known  metastatic  sites, 
followed  by  low  dose  total  body  irradiation  and  subsequent  high 
dose  chemotherapy.  Bone  marrow  is  stored  in  patients  who  do  not 
have  bone  marrow  disease  at  presentation  and  is  reinfused 
subsequent  to  the  completion  of  the  high  dose  chemotherapy.  The 
preliminary  analysis  of  the  results,  with  a  median  follow-up 
time  of  somewhat  over  one  year  (utilizing  the  same 
stratification  as  was  used  for  the  analysis  of  the  previous 
Radiation  Oncology  Branch  protocols),  indicates  that  actuarial 
disease- free  survival  is  equal  to,  or  superior  to  the  prior 
protocols.  The  results  do  not  achieve  statistical  significance 
except  in  the  case  of  patients  presenting  with  metastatic 
disease,  where  the  results  of  this  protocol  are  significantly 
better  than  the  results  for  any  previous  protocol  including  the 
most  agressive  Radiation  Oncology  Branch  protocol  which  included 
adriamycin.  The  p  value  for  the  difference  is  .0001.  The 
longest  surviving  patient  on  the  present  protocol  is  at 
approximately  2  1/2  years  and  remains  disease  free. 

Patients  presenting  with  lesions  of  the  distal  extremities, 
(below  the  elbow  and  below  the  knee),  are  treated  with  radiation 
therapy  to  the  primary  lesion  to  a  dose  of  approximately  5000 
rads  combined  with  adjuvant  chemotherapy  utilizing  4  drugs  and 
prophylactic  pulmonary  irradiation.  This  is  an  outgrowth  of  the 
first  Inter-Group  Ewing's  Sarcoma  study  which  indicated  that  4 
drug  adjuvant  chemotherapy  utilizing  vincristine,  adriamycin, 
actinomycin  D  and  Cytoxan  was  superior  to  3  drugs  and  that 
prophylactic  pulmonary  irradiation  plus  3  drug  adjuvant 
chemotherapy  was  also  superior  to  3  drug  adjuvant  chemotherapy. 
The  preliminary  results  of  our  protocol  with  a  median  follow-up 
time  of  somewhat  over  one  year  are  equal  to  or  superior  to  any 
of  the  previous  protocols  but  the  results  have  not  achieved 
statistical  significance  at  this  time. 
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c.   Ancillary  Studies:  -  Studies  of  the  local  recurrence  rate  in 

Swing's  Sarcoma,  the  incidence  of  second  malignancies  following 
irradiation  for  Swing's  Sarcoma,  and  extremity  function  in 
patients  with  extremity  lesions  subsequent  to  irradiation,  are 
being  carried  out  on  this  group  of  patients.  The  studies  of 
second  malignancies  were  prompted  by  a  report  of  Strong  et  al. 
from  the  M.  D.  Anderson  Hospital  indicating  a  cumulative  risk 
rate  of  approximately  70%   for  malignant  osteosarcoma  subsequent 
to  irradiation  for  Swing's  Sarcoma.  After  evaluating  the  series 
at  NCI  which  is  comparable  in  size  and  duration  of  follow-up  to 
the  series  reported  by  Strong  et  al.,  we  find  that  there  is  no 
patient  who  has  had  osteosarcoma  as  a  second  malignancy.  One 
patient  has  had  a  radiation-induced  fibrosarcoma  within  the 
radiation  port.  These  results,  while  not  statistically 
significantly  different  from  those  of  Strong  et  al.,  are 
different  with  a  p  value  of  .11.  Additional  data  from  the  St. 
Jude's  Childrens  Research  Hospital,  dealing  with  the  same  point,  , 
also  indicate  no  occurrence  of  osteosarcoma  in  patients  treated 
for  Swing's  Sarcoma.  A  study  of  extremity  function  after  5000 
rads  of  irradiation  for  Swing's  Sarcoma  indicates  very  good 
function  subsequent  to  therapeutic  irradiation.  The  analysis  of  t 
local  recurrence  rates  in  Swing's  Sarcoma  is  ongoing,  in 
collaboration  with  the  Radiation  Oncology  Branch. 

Initial  Clinical  Trials  in  Cancer  Patients  of  Polyriboinosinic-  I 

Polyribocytidylic  Acid  Stabilized  with  Poly-1-lysine,  in  ' 

Carboxymethylcellulose  [Poly(ICLC)] ,  a  Highly  Effective  Interferon 
Inducer  Poly(ICLC)  resists  hydrolysis  by  primate  serum  (unlike  the  parent  i 
compound),  induces  high  levels  of  serum  interferon,  and  is  effective  in 
acute  viral  infections  of  subhuman  primates.  In  a  Phase  I  clinical  trial, 
poly(ICLC)  was  given  i.v.  in  15  daily  doses  of  0.5  to  27.0  mg/sq  m  to  19 
patients  with  various  solid  tumors  and  six  patients  with  acute  leukemia 
(ages  1  to  65).  At  least  three  complete  trials  were  conducted  at  each  of 
six  dose  levels.  Toxic  reactions  included  fever  (in  100/&  of  trials), 
nausea  (44SS),  hypotension  (28/6),  thrombocytopenia  and  leukopenia  (68/t), 
erythema  (1255),  and  polyarthralgia  plus  myalgia  (l6/t).  Hypotension  and 
arthralgia-myalgia  related  to  dose  level  and/or  magnitude  of  interferon 
induction,  but  other  toxic  manifestations  did  not.   Poly(ICLC)  induced 
sigaificant  serum  interferon  levels  in  76/J  of  trials,  and  the  correlation 
between  dose  and  peak  interferon  titer  was  linear.  The  maximum  tolerated 
dose  for  all  patients  at  a  given  drug  dose  was  12  mg/sq  m;  at  this  dose, 
the  mean  peak  interferon  titer  was  1940  reference  units/ml.  At  18  mg/sq 
m,  the  mean  peak  interferon  titer  was  4473  reference  units/ml,  but  myalgia  I 
and  arthralgia  were  severe  in  at  least  one-half  of  the  patients,  and  most 
had  significant  hypotension.  At  27  mg/sq  m,  one  patient  had  acute  renal 


876 


ZOl-CM-06810-15  PO 

failure.  At  high  doses,  i.v.  poly(ICLC)  also  induces  interferon  in  the 
cerebrospinal  fluid.  One  patient,  a  child  with  acute  lymphocytic 
leukemia,  had  a  complete  remission  after  treatment  with  this  compound. 
While  this  response  cannot  be  assigned  unambiguously,  further  trials  in 
leukemia  are  warranted.  Moreover,  our  observation  that  poly(ICLC),  at  a 
tolerable  dose,  is  the  first  consistent  inducer  of  high  serum  interferon 
levels  in  humans  suggests  that  it  should  be  studied  in  certain  human  viral 
infections. 

Miscellaneous  Phase  I  Studies 

1.  Maytansine,  completed  (see  report  of  Clin.  Pharm.  Branch,  NCI);  one 
response  in  ALL,  phase  II  ongoing. 

2.  AMSA  (77-12):  We  entered  patients  with  ALL  or  AUL  in  this  trial  (in 
collaboration  with  the  Medicine  Branch).  All  had  ALL  or  AUL;  at  a  -^ 
dose  of  10-160  mg/M^  there  were  no  responses  (see  report  of 
Medicine  Branch,  NCI). 

3.  PALA  (78-01):  Several  patients  with  pediatric  malignancies  entered 
to  date;  no  response,  no  definite  toxicity  in  POB  patients  (see 
report  of  Clin.  Pharm.  Branch,  NCI). 

4.  ICRF-187:  Study  has  recently  begun. 

5.  Glutaminase  (For  Asparaginase-resistant  leukemias):   ongoing. 

Adrenal  Suppression  After  Short-Term  Corticosteroid  Therapy  -  Adrenal 
function  was  evaluated  in  fourteen  cancer  patients  receiving  chemotherapy 
which  included  short-term  high-dose  courses  of  prednisone.  90  min 
corticotropin  stimulation  tests  were  performed  before  therapy  and  1,  2,  4, 
and  7  days  after  steroids  were  discontinued.  Responses  were  evaluated  by 
standard  criteria  of  adrenal  function  and  by  measurement  of  the  integrated 
Cortisol  response  to  corticotropin  over  90  min.  Thirteen  of  fourteen 
patients  had  suppressed  adrenal  function  for  at  least  24  h.  Although  in 
most  patients  adrenal  function  had  returned  to  normal  between  day  2  and  4, 
in  five  patients  it  remained  suppressed  for  7  days  or  more.  Suppression 
did  not  correlate  with  either  steroid  dose  or  duration  of  therapy.  Four 
of  five  patients  receiving  only  5  days'  therapy  showed  evidence  of  adrenal 
suppression.  Although  overt  clinical  adrenal  insufficiency  after  steroid 
administration  is  rare,  these  results  indicate  that  adrenal  function  is 
suppressed  more  regularly  after  short-term  high-dose  steroid  therapy  than 
has  been  appreciated. 

Total  Parenteral  Nutrition  Study  -  In  conjunction  with  the  Surgery  Branch 
(Dr.  Murray  Brennan),  patients  with  metastatic  rhabdomyosarcoma, 
neuroblastoma,  Ewing's  sarcoma  or  osteosarcoma  who  are  receiving  intensive 
combination  chemotherapy  are  randomized  to  receive  (or  not  to  receive) 
intravenous  hyperalimentation.  Twenty- three  patients  have  been  entered 


877 


ZOl-CM-06810-15  PO 

onto  study,  13  patients  randomized  to  the  control  group  and  10  to  the  TPN 
group.  The  median  age  of  the  control  patients  was  18  years  and  of  the  TPN 
group  15  years.   No  catheter  related  infections  occurred  during  the 
hyperalimentation  studies.  Careful  metabolic,  nutritional  and  immunologic 
monitoring  has  been  performed  throughout  the  period  of  study  for  both 
control  and  TPN  patients,  and  will  provide  a  means  for  assessing  the 
relationship  of  nutritional  integrity  to  host  defenses,  chemotherapeutic   | 
responsiveness,  and  drug  toxicity.  ' 

I.  Psycho-social  Concomitants  of  Cancer  -  We  have  previously  reported  on  the 
families  of  patients  who  have  life-threatening  illness  and  on  physicians 
who  care  for  such  patients.   In  particular,  we  explored  the  factors  in  thei 
doctor-patient  relation  which  promote  anxiety  in  the  doctor  to  the  end 
that  he  is  less  effective  than  he  might  be.  During  the  past  year,  our 
annual  seminar  for  Clinical  Associates  on  the  Doctor-Patient  Relation  has  ; 
continued  with  Dr.  Kenneth  Artiss  as  the  seminar  leader.  The  seminar 
continues  to  be  highly  successful  and  has  proven  to  be  a  model  for  many 
other  institutions  throughout  the  country,  including  cancer  centers  and 
general  hospitals.  We  have  also  continued  a  collaborative  research  effort) 
with  the  Laboratory  of  Developmental  Psychology,  NIMH  (M.  Yarrow,  Chief).  ,, 
The  objective  of  this  research  is  to  analyze  developmental  stages  in  young i 
patients  who  have  chronic  and/or  life-threatening  disease,  to  learn  the 
factors  which  promote  normal  or  abnormal  development,  and  the 
manipulations  which  may  be  of  value  in  dealing  with  developmental 
abnormalities.  We  are  continuing  studies  on  the  nature  of  communication  I 
between  staff,  family  and  patient;  the  effects  of  isolation  within  the 
laminar-flow  room  as  a  function  of  the  age  of  the  patient;  and  the  effects 
of  mentation  in  patients  who  have  received  prophylactic  irradiation  of  thei; 
central  nervous  system  (as  noted  elsewhere,  we  have  detected  a  significant t 
drop  in  I.Q.  among  patients  so  treated). 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute; 

Significant  progress  has  been  made  in  delineating  the  cell  of  origin  in  acute  ( 
leukemia  and  in  identifying  factors  which  may  be  useful  in  predicting  response; 
to  therapy.  By  dividing  the  acute  leukemias  vis-a-vis  these  prognostic 
factors,  we  hope  to  individualize  therapy  to  the  end  that  remission  rate  and 
duration  will  further  improve.  In  this  Branch  8O5J  of  patients  with  "good 
prognosis"  ALL  are  free  of  disease  7  years  after  diagnosis  and  optimum 
treatment.  We  have  learned  that  the  acute  leukemia  cell  has  extraordinary 
antigenic  complexity;  the  effects  of  both  specific  and  nonspecific 
immunotherapy  in  this  disease  have  been  discouraging.  However,  as  we  evaluate  1 
the  effects  of  therapy  on  general  and  tumor-specific  immunity,  it  is  hoped    | 
that  our  understanding  of  mechanisms  involved  in  leukemia  and  immune 
surveillance  will  increase.  The  central  nervous  system  is  a  major  site  for 
relapse  in  acute  leukemia.  Our  studies  on  route  and  scheduling  of  CNS 
chemotherapy  promise  an  effective  and  relatively  nontoxic  approach  to  this 
important  problem.  It  is  further  evident  that  the  most  important  contribution 
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hat  can  now  be  made  to  the  treatment  of  "good  risk"  patients  with  acute 
ymphocytic  leukemia  is  to  provide  effective  CNS  prophylaxis  without  the 
ignificant  toxicity  we  have  detected  in  association  with  cranial  irradiation 
CT  scan  abnormalities;  neurologic,  intellectual,  and  psychologic  dysfunction; 
rowth  hormone  deficits).  By  exploiting  the  elegant  monkey  model  for  CNS 
harmacokinetics  developed  in  this  Branch,  the  very  sophisticated  monitoring 
echniques  available  to  us  (e.g.,  CT.  scans),  and  our  experience  in  clinical 
harmacokinetics,  we  hope  to  develop  an  effective  CNS  prophylaxis  to  be 
dministered  systemically  and  hopefully  without  significant  sequellae. 

e  are  beginning  to  make  progress  in  the  treatment  of  advanced  solid  tumors 
hat  have  been  refractory  to  conventional  doses  of  combination  chemotherapy, 
he  response  in  American  Burkitt's  lymphoma  has  been  particularly  gratifying 
n  that  a  small  number  of  patients  with  this  disease  have  been  treated  with 
igh-dose  chemotherapy  and  have  had  striking  long-term  remissions  at  a  point 
n  time  when  the  disease  has  historically  been  invariably  fatal.  The  role  of 
utologous  marrow  rescue  in  this  setting,  while  tentative,  also  appears  to 
old  much  promise.  We  further  believe  that  the  concept  of  high-dose 
ombination  chemotherapy  together  with  maximal  supportive  care  will  be  useful 
n  metastatic  osteogenic  sarcoma,  in  rhabdomyosarcoma,  and  in  Ewing's  sarcoma, 
1  though  our  evidence  is  disappointing  in  the  case  of  neuroblastoma.   In  all 
f  these  situations,  our  objective  is  to  debulk  the  tumor  to  the  maximum 
xtent  and  then  use  intensive  chemotherapy — prompted  in  part  by  the 
athematical  reasoning  of  Norton  and  Simon  that  the  low  growth  rate  of  a  small 
umor  volume  mandates  a  large  drug  dose.  In  each  of  the  solid  tumors  we  are 
xploring  other  interesting  observations:  the  synergistic  possibilities  of 
reatment  with  cis-platinum  and  adriamycin  in  the  case  of  metastatic 
steogenic  sarcoma,  pharmacological  debulking  in  the  case  of  localized 
habdomyosarcoma,  and  the  suggestive  efficacy  of  total  body  irradiation  and 
rophylactic  pulmonary  irradiation  in  the  case  of  Ewing's  sarcoma. 

e  have  made  considerable  progress  in  the  development  of  multi-resource 
pproaches  to  the  psycho-social  concomitants  of  cancer  in  patients,  their 
amilies,  and  therapists.  We  believe  that  this  approach  is  exceedingly 
mportant,  for  failure  to  deal  with  these  concomitants  may  be  reflected  in 
nadequate  treatment  of  cancer.  We  believe  that  the  Pediatric  Oncology  Branch 
as  provided  a  model  for  coordinated  research  and  care  in  the  psycho-social 
oncomitants  of  chronic  illness  which  has  proven  applicable  to  many  other 
iseases  and  institutions. 

inally,  it  should  be  noted  that  certain  of  our  studies  relate  to  clinical 
oncerns  that  are  not  restricted  to  cancer  treatment:  For  example,  our  Phase 

trial  of  poly(ICLC)  has  for  the  first  time  demonstrated  consistent  and 
ignificant  interferon  induction  with  minimal  toxicity  in  man.  These  data 
hould  prove  useful  in  a  wide  variety  of  infectious  disease  problems,  e.g., 
ontrol  of  the  hepatitis  B  carrier  state. 
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Proposed  Course: 

All  of  the  studies  enumerated  previously  will  be  continued.  Aggressive 
protocols  have  been  developed  for  acute  leukemia  patients  vjho  relapse  from 
primary  induction  protocols  but  remain  sensitive  to  extant  chemotherapy. 
Increased  emphasis  will  be  given  to  phase  I-II  trials,  in  particular  studies 
of  poly  I-poly  C/poly-1-lysine,  AMSA,  PALA,  glutaminase,  deoxycoformycin, 
Iphosphamide,  and  ICRF-187.  We  shall  continue  to  explore  the  pharmacokinetics 
of  methotrexate  so  as  to  improve  the  therapeutic  index  of  this  drug  as  it  is 
used  in  the  treatment  and  prophylaxis  of  meningeal  leukemia.   Experiments  on 
the  use  of  high-dose  chemotherapy  in  refractory  solid  tumors  will  be  expanded;  1 
in  these  studies,  chemotherapy  is  assessed  in  a  situation  whereby  maximum 
supportive  care  is  possible,  including  autologous  bone  marrow  rescue.  Our 
interest  in  laminar-flow- room  prophylaxis,  granulocyte  transfusions,  total 
parenteral  nutrition,  and  empiric  antibiosis  will  continue  pari  passu  with 
studies  of  high-dose  chemotherapy.  We  plan  to  expand  studies  in  clinical  and  i 
molecular  pharmacology  and  to  utilize  the  results  of  such  studies  in  planning  ; 
further  clinical  chemotherapy  trials.  Both  our  clinical  and  basic  studies  in  v 
the  kinetics  of  hematopoietic  reconstitution  and  differentiation  will  be  used  i 
to  guide  further  experiments  on  clinical  marrow  reconstitution,  using 
cryopreserved  marrow  (or  stem  cells  obtainable  from  the  peripheral  blood).  Int 
collaboration  with  the  Laboratory  of  Developmental  Psychology,  NIMH,  we  plan 
to  expand  our  study  of  stages  in  normal  and  abnormal  psychological  development 
as  they  relate  to  the  setting  of  chronic  illness. 
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SUMMARY  OF  WORK  (200  words  or  less  -  underline  keywords) 

We  are  exploring  hematopoietic  stem  cell  reconstitution  with  cryopr'eserved 
autologous  stem  cells  (from  marrow  or  peripheral  blood)  as  a  means  of 
promoting  prompt  hematopoietic  recovery  following  the  administration  of 
intensive  anti-tumor  therapy.  Patients  studied  have  neoplasms  resistant  to 
conventional  dose  therapy  or  are  receiving  adjuvant  treatment.  Methods  for 
amplification  of  peripheral  blood  stem  cell  pools  are  being  studied  (in  man 
and  the  dog)  in  an  attempt  to  provide  adequate  numbers  of  such  cells  from  a 
single  4  hour  continuous  flow  centrifugation.  The  effect  of  therapeutic 
irradiation  on  the  availability  of  pools  of  peripheral  blood  stem  cells  is 
being  assessed.  Cyclic  neutropenia  in  man  is  being  used  as  a  model  for 
hematopoietic  regeneration,  and  gallium  scanning  following  granulocyte 
transfusion  is  being  studied  as  a  means  of  diagnosing  occult  infection  in 
neutropenic  patients.  Clinical  trials  to  define  which  cancer  patients  require 
HLA-matched  platelet  transfusions  (vs.  unmatched)  are  underway.  Finally,  the 
potential  of  the  continuous  flow  centrifuge  as  a  therapeutic  tool  (e.g.,  to 
remove  insulin  antibodies)  is  under  study. 
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Objectives; 

1.  To  reconstitute  patients  with  autologous  hematopoietic  stem  cells 
following  intensive  chemotherapy  and  or  irradiation  given  as  therapy  for 
advanced  malignancy,  using  stem  cells  collected  from  marrow  or  peripheral 
blood  of  man;  to  establish  the  dose  of  peripheral  blood  mononuclear  cells 
and  committed  myeloid  precursor  cells  needed  (before  and  after 
amplification)  for  complete  hematopoietic  reconstitution  following 
intensive  therapy;  to  amplify  the  numbers  of  peripheral  blood 
hematopoietic  stem  cells  so  as  to  permit  collection  of  an  adequate  number 
of  such  cells  during  a  single  continuous  flow  centrifuge  collection;  to 
study  the  biology  of  hematopoietic  reconstitution  using  animal  models  as 
well  as  model  systems  in  man  (e.g.,  post-ablation  recovery;  cyclic 
neutropenia) . 

2.  To  utilize  the  canine  model  to  identify  means  of  expanding  the  circulatingr 
pool  of  committed  hematopoietic  stem  cells  (post-chemotherapy  expansion  asc 
well  as  dextran  sulfate);  to  identify,  for  each  chemotherapy  regimen, 
periods  during  hematopoietic  recovery  following  treatent  when  expansion  oft 
the  number  of  circulating  stem  cells  occurs;  to  determine  if  transfusion 
of  peripheral  blood  stem  cells  affords  faster  reconstitution  of  the  immuner 
system  as  well  as  marrow  than  is  found  with  marrow  reconstitution  per  se 
(in  the  dog  as  well  as  in  man). 

3.  To  study  means  of  ensuring  the  survival  of  granulocytes  during 
cryopreservation,  so  that  stored  cells  might  be  used  for  transfusion  in 
man,  and  to  reduce  the  extensive  and  potentially  hazardous  lysis  of 
granulocytes  which  occurs  during  cryopreservation. 

4.  To  extend  the  encouraging  results  of  the  capillary  platelet  migration 
inhibition  test  and  the  results  of  our  retrospective  analysis  of 
determinants  of  good  post-transfusion  increments  in  alloimmunized 
recipients;  we  wish  to  identify  in  a  clinical  trial  which  cancer  patients 
will  profit  from  the  transfusion  of  HLA-matched  platelets  as  opposed  to 
single-donor  unmatched  platelet  transfusions. 

5.  To  assess  the  continuous  flow  centrifuge  as  a  means  of  supportive 
treatment  for  a  variety  of  diseases.   Neocyte  collection  (young  red  cells) 
is  being  used  to  decrease  the  transfusion  requirements  of  patients  with 
aplastic  anemia  or  other  disorders  associated  with  transfusion 
hemosiderosis  (e.g.,  thalassemia).  Lymphocyte  depletion  is  being  studied; 
for  its  possible  effect  on  rheumatoid  arthritis.  Finally,  the  canine 
model  is  being  used  to  evaluate  critically  the  recent  observation  that 
passage  of  the  animal's  blood  over  staph  A  antigen  (on  millipore  filters 
connected  to  a  continuous  flow  centrifuge  plasma  line)  will  produce  lysis 
of  various  canine  neoplasms. 
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ethods  Employed: 

n  vitro  assays  are  used  to  identify  the  numbers  of  stem  cells  of  erythroid  or 
yeloid  origin  present  in  marrow  and  peripheral  blood  samples.  These  assays 
nvolve  incubation  of  nucleated  hematopoietic  cells  in  semisolid  culture  media 
methyl  cellulose  or  agar) .  The  number  of  colonies  formed  in  10-lM  days 
onstitutes  an  indirect  measure  of  the  stem  cell  content.  Automated 
emperature-controlled  instruments  are  used  for  the  cryopreservation  of 
arrow.  Aminco  continuous-flow  centrifuges,  Haemonetics  discontinuous- flow 
entrifuges,  and  the  Fenwal  filtration  leukapheresis  device  are  used  for  the 
ollection  of  granulocytes  and  platelets,  as  well  as  stem  cells,  neocytes  and 
ymphocytes.  This  latter  component  is  also  collected  by  conventional 
on-automated  centrifugational  methods  ("split  bag  method").  Collection  of 
ononuclear  cells  from  the  peripheral  blood  is  accomplished  with  the  Aminco 
ontinuous-flow  centrifuge.  An  intramural  laboratory  equipped  with  advanced 
ulture  and  analytical  techniques  (cytofluorograph,  scintillation 
pectrometers,  ultracentrifuges,  laminar  flow  hoods,  phase  bright- field  and 
luorescent  microscopes)  is  supported  by  contract  facilities  in  which  canine 
xperiments,  in  vitro  assays  of  platelet  compatibility,  and  histo- 
ompatibility  phenotyping  are  conducted.  A  donor  file  of  20,000  individuals 
all  of  whom  are  typed  with  respect  to  the  A  and  B  loci  of  the  HLA  system)  is 
acked  up  by  an  interlocking  network  of  13  centers  for  donor  procurement, 
inally,  a  serum  repository  with  at  least  14,000  entries  is  maintained  for 
linical  and  laboratory  investigations.  A  battery  of  granulocyte  functional 
ssays  is  available  (bactericidal  capability,  phagocytosis,  chemotaxis, 
istological  and  biochemical  assays  for  enzymes  specific  for  mature 
sutrophils,  and  assays  for  substances  within  the  specific  and  non-specific 
ranules  of  mature  myeloid  cells). 

ajor  Findings: 

.  Hematopoietic  reconstitution 

1.   Identification  of  the  dose  of  CFUc  in  bone  marrow  and  peripheral 

blood  associated  with  canine  hematopoietic  reconstitution  -  The  dose 
of  transfused  marrow  nucleated  cells  associated  with  100^  survival 
following  total  body  irradiation  (TBI)  has  been  determined  to  be  0.5 
X  10°/kg  in  a  pre-clinical  canine  model.  The  dose  of  CFUc  in 
marrow  necessary  for  hematopoietic  reconstitution  was  found  in  this 
model  to  range  between  2000  and  3000  CFUc/kg.  The  same  model  was 
used  to  determine  the  numbers  of  peripheral  blood  nucleated  cells  and 
CFUc  which  are  necessary  for  hematopoietic  reconstitution  to  occur  in 
lOOyi  of  animals  following  TBI;  this  dose  was  approximately  2000 
CFUc/kg.  Amplification  of  the  peripheral  blood  CFUc  pool  by  dextran 
sulfate  did  not  result  in  an  increase  in  the  reconstitutive  power  of 
peripheral  blood  mononuclear  cells,  suggesting  that  this  agent  merely 
selectively  mobilized  the  more  mature  precursor  cells  but  not  the 
more  primitive  stem  cells.  Amplification  based  on  Cytoxan  treatment 
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resulted  in  a  20-fold  increase  in  CFUc  in  dogs  during  the  phase  of 
peripheral  white  cell  recovery.  Collections  of  peripheral  blood 
mononuclear  cells  were  made  from  dogs  with  amplified  pools  of  CFUc, 
and  the  reconstitutive  power  of  these  cryopresered  preparations  was 
tested  in  the  donor  dogs  following  900  rads  of  total  body  radiation. 
Full  hematopoietic  reconstitution  and  100/J  survival  was  observed  witt 
doses  of  peripheral  blood  mononuclear  cells  which  were  one-tenth  of 
those  usually  required  for  reconstitution  without  Cytoxan  treatment. 
These  results  suggest  that' cytoxan-induced  amplification  of  CFUc  is  = 
feasible  means  of  amplifying  the  peripheral  blood  pluripotent  stem 
cell  pool,  and  that  one  or  two  continuous  flow  collections  of 
peripheral  blood  mononuclear  cells  could  be  used  to  obtain 
preparations  of  autologous  stem  cells  for  reconstitution  of 
hematopoietic  function  following  intensive  therapy  in  man. 

2.  Autologous  marrow  reconstitution  in  patients  with  Swing's  sarcoma  - 
A  study  of  hematopoietic  reconstitution  in  man  using  autologous  stem: 
cells  is  continuing.  We  have  tested  the  capacity  of  autologous 
marrow  infusions  to  accelerate  hematopoietic  recovery  in  11  patients! 
with  poor-risk  Swing's  Sarcoma  following  intensive  combined  modality! 
adjuvant  therapy.  This  therapy  consisted  of  150  rads  of  total  body  • 
radiation  (TBI)  over  5  weeks,  followed  immediately  by  intravenous 
chemotherapy  ( Cytoxan,  80  mg/kg;  adriamycin,  70  mg/M^;  vincristine, 

2  mg/M^;  and  DTIC,  750  mg/M^) .  Marrow  cells,  which  are  harvested 
prior  to  the  TBI,  could  not  be  collected  from  two  of  these  patients 
due  to  the  distribution  of  the  tumor  cells.  The  recovery  of  total 
white  cell  count  to  1000 /mm3,  the  total  granulocyte  count  to 
500/mm3,  and  the  platelet  count  to  50,000/mm3  all  occurred  at 
least  3  weeks  earlier  in  the  patients  receiving  autologous  marrow 
infusion  than  in  those  patients  not  receiving  such  support. 

3.  Attempted  hematopoietic  reconstitution  in  Swing's  sarcoma  using 
peripheral  blood  mononuclear  cells  -  To  assess  the  capacity  of 
transfused  peripheral  blood  mononuclear  cells  to  effect  hematopoieti 
recovery,  we  infused  8  isologous  buffy  coat  collections  obtained  by  i 
continuous  flow  leukopheresis  (a  total  of  8.7  x  lO^^  mononuclear 
cells)  into  a  Swing's  sarcoma  patient  who  had  received  adjuvant 
combined  modality  therapy  (a  regimen  which  usually  results  in  severe 
leukopenia  (<1000/mm3)  and  neutropenia  (<500/mm3)  for  40  to  50 
days.  Bone  marrow  could  not  be  harvested  for  reconstitution  because 
of  the  location  of  the  patient's  primary  tumor;  the  buffy  coat 
collections  were  obtained  from  his  healthy  identical  twin.  Followin 
infusion  of  these  collections,  which  contained  4.0  x  10^  peripheral'! 
blood  CFUc  (8.9  X  103/kg),  the  total  white  blood  cell  count 
recovered  to  lOOO/mmB  16  days  earlier  than  observed  in  patients 
treated  in  a  similar  manner  without  hematopoietic  reconstitution. 
However,  recovery  to  an  absolute  granulocyte  count  of  250 /mm3 
occurred  no  sooner  than  observed  in  patients  not  given  marrow 
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infusions,  and  10  days  -  4  weeks  later  than  observed  in  patients  who 
receive  autologous  marrow  (in  our  experience,  marrow  infusions 
contain  6.9  x  10^  CFUc/kg).  We  conclude  that  1)  the  technology  for 
safe  collection,  cryopreservation,  and  infusion  of  peripheral  blood 
mononuclear  cells  with  the  intent  of  hematopoietic  reconstitution  is 
at  hand;  2)  8.9  x  103  CFUc/kg  was  inadequate  to  effect  full 
granulocyte  recovery  in  this  patient;  3)  in  the  donor,  an  8  -  10  fold 
amplification  of  the  circulating  CFUc  would  have  been  required  to 
collect  a  quantity  of  peripheral  blood  CFUc  equal  to  that  of  our 
autologous  marrow  collections. 

4.  Amplification  of  peripheral  blood  CFUc  after  treatment  of  small-cell 
carcinoma  of  the  lung  (SCCL)  -  Since  attempted  hematopoietic 
reconstitution  using  peripheral  blood  (PB)  mononuclear  cells  (#3 
above)  suggested  to  us  that  amplification  of  stem  cells  would  be 
required  for  successful  reconstitution,  we  studied  amplification  of 
PB-CFUc  in  6  VA-MOB  patients  with  extensive  SCCL  and  5  with  limited 
SCCL,  using  human  placental  conditioned  medium  to  support  colony 
growth  in  vitro  during  the  recovery  phase  which  follows  conventional- 
dose  chemotherapy.  Treatment  for  extensive  SCCL  consisted  of 
cyclophosphamide  (CTX),  1000  mg/M^;  adriamycin,  50  mg/M^; 
VP16-213;  125  mg/M2;  and  vincristine,  1.4  mg/M^  -  all  IV  on  days 

1  and  8  of  28  day  cycles  (up  to  three).  This  treatment  resulted  in  a 
WBC  nadir  of  233/nimJ  between  days  12  and  15,  with  disappearance  of 
PB-CFUc  following  therapy.  However,  PB-CFUc  numbers  in  these 
patients  were  on  the  average  65-fold  (range  6-200)  above  the 
pretreatment  value  by  day  14-22.  Although  treatment  (CTX,  CCNU  and 
methotrexate  with  or  without  involved  field  radiotherapy)  of  5 
patients  with  limited  SCCL  resulted  in  similar  WBC  nadirs,  the 
treatment  was  significantly  less  effective  (p<0.05)  in  producing 
PB-CFUc  amplification.  We  conclude  that  the  treatment  of  patients 
with  extensive  SCCL  as  described  above  results  in  an  average 
amplification  of  PB-CFUc  of  65  fold,  an  elevation  which  should  be 
sufficient  for  collection  of  hematopoietic  precursor  cells  from  the 
peripheral  blood  in  numbers  adequate  to  effect  hematopoietic 
reconstitution.  These  results  also  suggest  that  with  this  treatment 
regimen,  the  optimal  time  to  collect  circulating  precursor  cells  for 
autologous  hematopoietic  reconstition  is  during  the  third  week 
following  the  start  of  each  cycle  of  chemotherapy.  Presently, 
patients  are  receiving  infusions  of  marrow  and  PB-stem  cells 
following  800  rads  of  TBI  and  combination  chemotherapy.  We  are 
assessing  whether  the  PB  mononuclear  cells,  collected  during  the 
amplification  phase,  contribute  to  hematopoietic  recovery  following 
intensive  treatment. 

5.  Effect  of  therapeutic  radiation  on  PB-CFUc  -  15  patients  (Pts)  with 
limited  SCCL  were  randomized  between  treatment  with  Cytoxan, 
methotrexate,  and  CCNU  (CMC)  chemotherapy  (8/15)  or  CMC  +  4000  rads 
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< 
involved  field  chest  RT  (7/15)  administered  over  21  days  beginning 
with  the  start  of  chemotherapy.  Between  days  14  and  21  following  the  i 
start  of  therapy,  the  WBC  nadirs  among  Pts  receiving  CMC  +  RT  were 
significantly  lower  than  among  Pts  receiving  CMC  alone  (means 
428/mm3  vs  8l2/mm3  respectively,  p<0.05).  During  the  same 
interval,  5/7  Pts  receiving  chest  RT  had  platelet  counts  less  than 
20,000/mm3  while  1/8  patients  receiving  CMC  alone  had  a  platelet     j 
count  less  than  20,000/mm3  (p=0.034).  PB-CFUc  when  measured         ' 
between  days  5  and  30  from  the  start  of  therapy  were  present  (or 
increased  above  pre-treatment  values)  on  5/6  occasions  among  patients 
receiving  CMC  alone,  but  were  completely  absent  or  markedly  depressed 
on  5/5  occasions  when  measured  in  patients  receiving  CMC  +  RT. 
PB-CFUc  measured  in  patients  with  diagnoses  other  than  SCCL  who  were  : 
receiving  regional  RT  alone  fell  to  zero  within  10  days  of  the  start 
of  RT  in  3/4  patients.  In  the  4th  patient,  PB-CFUc  levels  fell  by 
505J  even  though  his  RT  port  measured  only  5  x  5  cm.  We  conclude  that 
regional  RT  may  contribute  significantly  to  the  hematopoietic 
toxicity  of  combined  modality  regimens.  This  effect  may  be  due  in 
part  to  the  destruction  of  hematopoietic  stem  cells  in  the  peripheral  1 
blood  as  they  circulate  through  the  RT  treatment  port,  as  well  as  to  > 
destruction  of  hematopoietic  stem  cells  in  marrow  within  the  RT  port.  . 

B.  Studies  on  the  regulation  of  myelopoiesis 

Recent  studies  of  patients  with  cyclic  neutropenia  demonstrate  that  the 
discontinuous  myeloid  maturation  that  occurs  in  this  disease  can  be 
corrected  with  prednisone  every  other  day.  Studies  are  underway  using 
marrow  and  peripheral  blood  myeloid  cells  from  these  patients  and  from 
normal  volunteers  to  investigate  the  inhibitory  effects  of  mature 
neutrophil  products  upon  myeloid  precursor  cell  proliferation  and 
differentiation. 

C.  Granulocyte  transfusion  - 

1.   Mobilization  and  exocytosis  of  specific  (Secondary)  granules  by  human  1 
neutrophils  during  adherence  to  nylon  wool  in  filtration 
leukapheresis  (FL)  -  We  studied  the  interaction  of  human  neutrophils 
with  nylon  wool  in  vitro  and  during  filtration  leukapheresis  (FL)  to 
better  understand  cellular  events  detrimental  to  neutrophils  that 
occur  during  FL.  When  neutrophils  purified  from  blood  by  gradient 
centrifugation  and  sedimentation  were  incubated  with  nylon  wool  in 
vitro,  release  of  lysozyme  from  the  cells  occurred  rapidly  and  to  a 
degree  that  was  related  to  the  ratio  of  nylon  wool  bulk  to  the  number 
of  cells.   Extracellular  release  of  lysozyme  was  greater  than  that  of 


890 


zoi-cM-oeszo -06  PO 

3-glucuronidase,  and  this  differential  release  of  granule-associated 
enzymes  reflected  a  preferential  degranulation  of  the  neutrophil- 
specific  (or  secondary)  granules.  Specific  and  azurophil  (primary) 
granules  were  separated  from  neutrophils  purified  directly  from  blood 
and  also  from  cells  obtained  by  FL,  and  a  partial  degranulation  of 
specific  granules  with  loss  of  their  associated  lysozyme  was  found 
with  FL  neutrophils.  Exposure  of  neutrophils  to  nylon  wool  in  vitro 
was  found  to  cause  extracellular  release  of  a  granule  product  that 
activates  serum  complement  and  generates  the  chemotactic  C5  fragment, 
C5a.  Plasma  from  blood  leaving  nylon  wool  filters  during  FL  was 
found  to  have  increased  lysozyme  activity,  reduced  hemolytic 
complement,  and  increased  chemotactic  activity  attributable  in  part 
to  C5a  production.  In  addition,  neutrophils  obtained  by  FL  were 
found  to  have  changes  in  surface  charge  similar  to  those  caused  by 
the  exposure  of  neutrophils  to  chemotactic  factors  (such  as  C5a)  or 
to  degranulating  stimuli.  When  plasma  and  leukocyte-enriched  blood 
were  diverted  by  a  cell  separator  before  passage  through  nylon  wool 
filters  during  FL,  complement  activation  and  consumption  were  evident 
only  in  plasma  from  blood  containing  leukocytes,  indicating  that 
extracorporeal  complement  activation  during  FL  is  dependent  in  large 
part  upon  the  interaction  of  leukocytes  with  nylon  wool.  Detectable 
quantitites  of  histamine  were  not  released  within  filters  during  FL, 
indicating  that  extracorporeal  basophil  degranulation  with  histamine 
secretion  does  not  occur  in  FL  to  a  significant  degree  as  does 
neutrophil  degranulation.  These  studies  support  the  concept  that 
neutrophil  degranulation  and  secretion  of  granule  contents  are  of 
central  importance  to  the  functional  changes  that  occur  in  these 
cells  during  FL. 

Pretreatment  of  filtration  leukapheresis  donors  with  colchicine  - 
Because  colchicine  inhibits  PMN  degranulation  and  oxidative 
metabolism,  we  evaluated  the  pretreatment  of  donors  with  this  drug  as 
a  means  of  preventing  adherence-induced  changes  in  FL  PMN.  The 
bactericidal  capacity  and  chemotactic  responsiveness  of  FL  PMN  were 
compared  with  and  without  pretreatment  of  donors  with  2.4  mg 
colchicine  (0.6  mg  by  mouth  12,  11,  10,  and  2  hr  before  FL) .  Both 
the  bactericidal  and  chemotactic  functions  of  FL  PMN  were 
significantly  impaired  when  donors  received  no  pretreatment,  as  shown 
previously,  but  these  cell  functions  in  vitro  were  normal  when  donors 
received  colchicine  pretreatment.  The  improved  function  of  FL  cells 
with  donor  pretreatment  was  a  consistent  and  significant  finding 
(P<0.01).  Surface  charge  changes  in  PMN  induced  by  FL  were  also 
diminished  by  donor  pretreatment,  as  was  lysozyme  release  during  FL. 
No  side  effects  from  colchicine  were  observed  in  the  donors,  and  FL 
yields  were  not  appreciably  changed  by  this  drug.  These  studies 
indicate  that  colchicine  pretreatment  of  FL  donors  significantly 
reduces  adherence-induced  changes  in  FL  PMN  and  improves  the 
functional  quality  of  these  cells. 
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3.  Studies  of  "^gallium  uptake  at  sites  of  neutrophil  exudation  -       ' 
Gallium  (Ga)  scanning  is  widely  used  to  detect  occult  abscesses,  yet 
the  mechanism  of  GA  uptake  by  abscesses  is  unclear.  Reports  by 
Hoffer  et  al.  that  lactoferrin  (LF)  avidly  binds  Ga  led  us  to  study 
mechanisms  by  which  LF  stored  in  the  specific  granules  (SG)  of 
neutrophils  (PMN)  may  account  for  Ga  uptake  at  abscess  sites.  For  in 
vitro  studies,  SG  were  isolated  by  sucrose  density  centrifugation  of  1 
purified  PMN  lysates.  SG  protein  was  found  by  equilibrium  dialysis   I 
(ED)  to  bind  Ga  avidly,  and  the  binding  protein  was  chromato- 
graphically  identical  to  colostrum  LF.  Moreover,  PMN  suspensions  in 
which  phorbol  myristate  acetate  was  used  to  induce  a  selective 
exocytosis  of  SG  were  found  by  ED  to  bind  Ga  more  avidly  than  control  t 
PMN  suspensions,  and  the  increased  binding  was  correlated  with 
extracellular  LF.  When  sterile  PMN  exudates  were  obtained  from 
normal  volunteers  by  skin  chamber  techniques,  cell-free  exudate  f luid i 
was  found  to  bind  Ga  more  avidly  than  did  plasma  and  this  result 
could  be  attributed  in  part  to  LF  secretion  by  exudate  PMN.   In 
related  in  vivo  studies,  very  neutropenic  (<lG0/mm3)  leukemic 
patients  with  infected  skin  lesions  were  found  to  have  increased  Ga 
uptake  by  the  lesions  after  leukocyte  transfusions  (txs., 
lO-'-^PMN/M^) ;  increased  Ga  uptake  was  delayed  until  txs  were  given 
when  Ga  injection  preceded  txs  but  occurred  rapidly  when  txs  preceded* 
Ga  injection.  Also,  lesions  inapparent  by  scan  before  txs  were 
detected  by  scan  after  txs.  In  studies  of  mouth  wash  specimens  from 
these  patients,  moreover,  increased  cell-free  Ga  in  saliva  coincided  | 
with  the  appearance  of  salivary  PMN  after  txs.  These  studies  suggest;' 
that  Ga  uptake  at  inflammatory  sites  depends  in  part  on  the  secretion 
of  a  Ga  binding  protein  (LF)  by  exudate  PMN  and  that  PMN  txs  may 
augment  the  potential  of  Ga  scanning  to  detect  localized  tissue 
infections  in  profoundly  neutropenic  patients. 

4.  Studies  of  granulocyte  transfusion  therapy  in  the  pre-olinical  model- 
A  canine  model  was  devised  to  evaluate  the  quantitative  aspects  of 
granulocyte  transfusion.  Beagle  dogs  were  given  Cytoxan  (40  mg/kg) 
as  a  single  bolus,  which  rendered  them  neutropenic  within  5  days. 
All  animals  were  supported  with  ampicillin,  gentamicin,  clysis,  and 
platelet  infusions.  Pseudomonas  (1  x  105/kg)  was  infused  on  the 
fifth  day  following  Cytoxan,  and  dogs  were  then  assigned  to  a  control 
group  or  to  receive  daily  granulocyte  transfusions  (in  addition  to 
fluids  and  antibiotics).  The  dose  of  granulocytes  (as  collected  by 
the  continuous-flow  centrifuge)  needed  to  protect  neutropenic  dogs 
challenged  with  a  lethal  dose  of  Pseudomonas ,  was  found  to  be  2  x 

10° /kg.  Two  and  one-half  times  as  many  granulocytes  were  needed  to  | 
protect  dogs  when  the  granulocytes  were  collected  by  FL.  The       ' 
increased  dose  of  granulocytes  (as  collected  by  FL)  needed  for 
protection  appears  to  be  due  to  changes  in  chemotaxis  and 
bactericidal  function  known  to  attend  the  adhesion  of  granulocytes  to 
nylon  filters.  These  studies  have  been  extended  to  show  that 
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pre-treatment  of  the  recipients  of  FL  granulocytes  with 
hydrocortisone  (25  mg)  does  not  alter  the  dose  of  cells  needed  to 
provide  protection.  This  result  suggests  that  the  use  of  steroids  to 
avert  the  side-effects  of  FL  granulocytes  does  not  impair  the  ability 
of  FL  cells  to  protect  recipients. 

Studies  using  continuous  flow  centrifugation  (CFC) 

1.  Effect  of  plasma  exchange  on  coagulation  factors  -  Plasma  exchange 
has  been  proposed  as  a  treatment  for  multiple  disorders.  Three 
patients  with  amyotrophic  lateral  sclerosis,  who  were  hemostatically 
normal,  were  studied  through  a  total  of  11  four-liter  exchanges. 
Plasma  was  replaced  by  an  equal  volume  of  5%   albumin  or  5%   plasma 
protein  fraction.  Serial  studies  revealed  that  immediately  after  the 
exchange  transfusion,  there  was  significant  prolongation  of  the 
prothrombin,  partial  thromboplastin  and  thrombin  times  with  reduction 
of  the  fibrinogen  and  antithrombin  III  levels.  Factors  V,  VII-X,  IX 
and  X  were  all  significantly  decreased,  as  were  the  factor  VIII 
antigen,  procoagulant  and  the  ristocetin  cof actor.  Platelet  counts 
were  obtained  before  and  after  exchanges  and  revealed  significant 
decreases.  Four  hours  after  exchange,  all  parameters  remained 
abnormal  except  the  factor  IX,  ristocetin  cof actor  and  factor  VIII 
procoagulant  activities.  By  24  hours,  all  hemostatic  parameters  had 
returned  to  normal.  These  studies  indicate  that  plasma  exchange 
transfusion  with  material  devoid  of  coagulation  factors  results  in  a 
coagulation  defect  which  may  be  of  clinical  significance  in  a 
hemostatically  compromised  patient. 

2.  Reduction  in  insulin  antibodies  -  This  has  been  achieved  using  CFC  in 
a  patient  with  insulin-fast  diabetes  mellitus  due  to  the  presence  of 
high  levels  of  these  antibodies. 

3.  Leukapheresis  to  achieve  lymphocyte  depletion  and  immunosuppression 
in  rheumatoid  arthritis  (RA)  -  Lymphocyte  (L)  depletion  by  thoracic 
duct  drainage  (TDD)  has  been  shown  to  be  immunosuppressive,  and  in 
patients  with  RA  may  induce  remission  of  disease  activity.  Because 
leukapheresis  by  CFC  is  technically  simpler  and  more  practical  than 
TDD,  we  evaluated  the  capacity  of  repeated  CFC  to  reproduce  the 
effects  of  TDD.  In  studies  with  normal  volunteers,  we  established 
optimiM  conditions  of  CFC  for  removing  L  and  determined  the 
efficiency  of  CFC  in  removing  L  subpopulations.  Removal  of  L  from 
blood  was  maximal  at  CFC  centrifuge  speeds  of  900  -  1300  rpm  and  was 
directly  related  to  blood  flow  rates.  Although  the  proportions  of  L 
subpopulations  removed  were  not  affected  by  these  variables,  the 
relative  yield  of  T-cells  was  affected  by  the  position  within  the 
plasma-blood  cell  interface  at  which  L  were  removed  during  CFC. 
Using  optimal  CFC  conditions  for  T  cell  removal,  we  repeatedly 
leukapheresed  4  patients  with  active  RA  during  periods  of  5  to  7 
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weeks  at  a  rate  of  2-3  CFC/week  (total  CFC  =  13  -  l8/pt).  Up  to  13.1 
X  lO-'-'-'  L  were  removed  from  the  patients  (mean  =  11.1  x  lO-^*^ 
L/pt),  resulting  in  a  decrease  in  the  number  of  circulating  L  in  each 
pt  (Mean  decrease  =  65%).  This  decrease  in  L  number  reflected 
predominantly  a  loss  of  circulating  T-cells,  and  accordingly  L 
responses  in  vitro  to  T-cell  mitogens  were  significantly  reduced  in 
each  patient  after  repeated  CFC.  Disease  activity  in  each  patient 
decreased  markedly  during  repeated  CFC.  Clinical  improvement  was 
apparent  both  subjectively  and  by  articular  indices  and  was 
persistent  for  up  to  19  weeks  after  discontinuation  of  CFC.  These 
studies  show  that  repeated  CFC  can  produce  L  depletion  similar  to 
that  observed  with  TDD  and  indicate  that  the  effects  of  repeated  CFC 
may  be  of  therapeutic  value  in  RA. 

4.   Collection  of  neocytes  -  The  technology  of  collection  of  red  cells, 
the  average  age  of  which  is  30  days,  has  been  developed  to  reduce  the 
red  cell  transfusion  requirements  of  patients  with  aplastic  anemia  or 
transfusion  hemosiderosis  associated  with  molecular  diseases  such  as 
thalassemia.  These  preparations  (neocytes)  result  in  a  chromium 
survival  of  44  days  (twice  normal).  The  impact  of  such  cells  on  the 
transfusion  requirements  of  a  number  of  patients  in  the  Clinical 
Hematology  Branch  (NHLIB)  is  being  studied. 

Platelet  transfusions 

Fifty-four  patients  have  been  entered  on  a  transfusion  protocol  designed 
to  determine  which  cancer  patients  require  HLA-matched  platelets  for 
support  (versus  random  donor  platelets).  Twenty-nine  were  entered  on  the 
HLA  matched  arm  and  25  on  the  random  support  arm.  Of  the  patients 
entered,  19  have  actually  received  platelet  support  while  on  the  protocol, 
10  in  the  random  arm  and  9  in  the  matched  arm.  A  total  of  179 
transfusions  have  been  given  to  patients,  128  in  the  random  arm  and  51  in 
the  matched  arm.  Six  patients  have  required  reassignment  to  the  alternate 
support  arm  because  of  sustained  poor  post-transfusion  increments  in  the 
initial  arm  (4  in  the  random  and  2  in  the  HLA-matched  support  arm).  Four 
of  the  six  patients  reassigned  to  an  alternate  arm  required 
re-randomization  to  a  new  support  arm  because  of  sustained  poor 
post-transfusion  increments  (3  in  the  random  arm  and  1  in  the  HLA-matched 
arm).  Although  only  54  patients  have  been  entered  at  this  date  (all  but 
nine  from  the  POB),  recent  arrangements  with  the  Medicine  Branch  have 
premitted  an  increase  in  the  rate  at  which  patients  are  being  entered  and 
hopefully  the  study  can  be  closed  to  patient  entry  in  6  to  9  months.  The 
numbers  of  patients  in  both  arms  who  have  gone  through  the  first 
reassignment  are  too  small  to  permit  any  meaningful  analysis  at  this 
time.  The  larger  number  of  transfusions  given  in  the  random  versus  the 
matched  arm  reflects  the  inclusion  of  2  patients  (one  with  CML,  and  one 
with  Ewing's  sarcoma  with  failure  to  engraft  following  stem  cell 
reconstitution)  with  unusually  great  transfusion  requirements. 
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Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 


iHematologic  support  is  the  cornerstone  upon  which  long-range,  intensive 
therapy  of  patients  with  malignancy  or  aplastic  anemia  is  based.  The  advances 
iwe  have  made  in  autologus  marrow  infusion  may  permit  the  use  of  new  and  more 
intensive  drug  regimens  for  the  treatment  of  resistant  tumors.  These  studies 
suggest  that  human  marrow  may  be  cryopreserved  and  infused  safely  after 
prolonged  storage,  and  that  its  use  may  be  associated  with  accelerated 
hematopoietic  recovery.  Studies  conducted  both  in  dogs  and  man  during  the 
past  year  have  also  established  the  feasibility  of  collecting  adequate  numbers 
of  stem  cells  from  peripheral  blood  for  hematopoietic  reconstitution.  By 
extrapolation  of  the  doses  established  in  the  dog  model,  one  can  predict  that 
two  collections  with  the  Aminco  celltrifuge  during  periods  of  post- 
chemotherapy  stem  cell  proliferation  will  be  adequate  for  peripheral  blood 
reconstitution  in  man.  This  work  has  provided  the  information  necessary  to 
iuse  peripheral  blood  stem  cells  for  human  hematopoietic  reconstitution,  and 
may  clarify  what  advantage  this  reconstitution  might  have  for  the  recovery  of 
the  immune  system  following  intensive  therapy.  The  studies  on  the  effect  of 
therapeutic  radiation  on  peripheral  blood  stem  cell  pools  may  help  in  better 
design  of  our  therapy  protocols. 

Our  studies  of  granulocyte  transfusion  have  been  based  on  a  pre-clinical  model 
in  which  many  of  the  important  issues  pertaining  to  the  use  of  this  blood 
component  can  be  examined.  Colchicine  pre- treatment  appears  to  improve  the 
ifunction  of  granulocytes  collected  by  adhesion  luekopheresis,  and  this 
lObservation  may  suggest  further  methods  of  protection  of  granulocytes  from  the 
effects  of  nylon  filters.  Recipient  pre- treatment  with  steroid  further  to 
reduce  the  potential  for  harmful  side-effects  from  the  infusion  of  FL 
granulocytes  may  be  employed  with  the  knowledge  that  in  the  canine  model,  this 
maneuver  does  not  impair  the  ability  of  the  granulocytes  to  protect  the 
recipient  from  Pseudomonas  septicemia.  Hopefully,  the  use  of  the  gallium  scan 
jin  the  context  of  granulocyte  transfusions  may  help  us  to  localize  occult 
jinfections. 

bur  studies  on  the  role  of  HLA  antigens  in  platelet  transfusion  are 
significant,  for  platelets  are  by  far  the  most  frequently  needed  component  for 
the  support  of  cancer  patients  and  the  cost  of  providing  HLA-matched  platelets 
!to  every  patient  is  enormous.  Hopefully,  our  studies  will  help  us  identify 
ways  in  which  to  make  this  important  system  function  more  efficiently  at  a 
lower  cost.   In  this  regard,  the  platelet  migration  inhibition  assay  which  we 
have  developed  constitutes  a  simple  means  of  screening  platelet  donors  in  the 
case  of  alloimmunized  recipients.  Finally,  a  protocol  designed  to  clarify 
what  clinical  settings  require  the  use  of  HLA-match  platelet  transfusions 
should  provide  the  information  to  permit  the  use  of  this  support  technique  in 
the  most  cost-effective  manner. 
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Proposed  Course: 

The  principles  of  continuous  flow  centrifugation  developed  in  the  studies 
cited  above  may  now  be  applicable  to  the  treatment  of  malignant  diseases  per 
se.   Terman  et  al.  have  reported  tumor  necrosis  in  dogs  with  adenocarcinomas 
of  the  breast  or  testis  when  CFC  is  used  to  perfuse  the  animals'  plasma 
through  millipore  filters  to  which  are  bound  staphylocci  bearing  the  A 
antigen.  This  report  has  led  us  to  initiate  a  small  pilot  study  of  this 
technique  in  the  canine  model,  using  lymphoma,  adenocarcinoma  of  the  breast, 
and  osteogenic  sarcoma  as  test  diseases.  Our  studies  should  provide  the 
opportunity  to  substantiate  or  refute  the  early  reports  in  the  literature. 

Emphasis  will  be  placed  on  stem  cell  reconstitution  using  autologous 
peripheral  blood  cells  to  determine,  in  carefully  designed  clinical  trials, 
whether  these  cells  match  marrow  cells  in  the  acceleration  of  hematopoietic 
recovery  following  intensive  chemotherapy.  Immunological  studies  in  the 
pre-clinical  canine  model  reconstituted  with  marrow  or  peripheral  blood  stem 
cells  may  help  further  to  define  the  use  of  peripheral  blood  stem  cells  in 
man.  Hematopoietic  reconstitution  will  continue  to  be  used  for  the  support  oft 
patients  with  non-Hodgkin's  lymphoma,  Ewing's  sarcoma,  and  small  cell 
carcinoma  (in  collaboration  with  the  NCI-VA  Medical  Oncology  Branch).  We 
shall  extend  our  studies  to  assess  the  optimal  time  following  cyclical 
chemotherapy  to  collect  stem  cells  from  the  peripheral  blood  in  patients  with  ; 
Ewing's  sarcoma  or  small  cell  carcinoma  of  the  lung.  The  pre-clinical  canine 
model  will  be  employed  to  study  pharmacological  means  of  amplifying 
circulating  levels  of  committed  myeloid  precursor  cells,  as  well  as  to  clarifyl; 
what  moiety  of  the  dextran  sulfate  molecule  amplifies  the- stem  cell  pool  in 
the  peripheral  blood  (and  through  which  mechanism) .  The  canine  model  will 
also  be  used  to  test  whether  peripheral  blood  has  less  tumor  cell 
contamination  than  marrow  in  relapsed  animals. 

In  order  to  improve  the  remission  duration  in  high-risk  ALL,  the  following 
strategy  has  been  devised  as  an  extension  of  the  autologous  bone  marrow 
reconstitution  program:   On  admission,  samples  of  the  patient's  leukemic  cells 
will  be  sent  to  Dr.  P.  Terasaki,  who  will  develop  rabbit  antisera  to  these 
cells  which  exhibit  complement-dependant  cytoxicity  to  the  leukemic  cells  but 
no  reactivity  to  the  normal  hematopoietic  precursor  cells.  We  will  then 
harvest  the  patient's  marrow  after  he  enters  his  first  complete  remission,  andi; 
attempt  eradication  (using  the  antisera)  of  all  remaining  leukemic  cells 
present  in  a  prepration  of  2  x  10°/kg  nucleated  hematopoietic  cells.   If  the 
patient  relapses  and  a  2nd  complete  remission  is  achieved,  he  will  then  be 
offered  combined  modality  therapy  taken  to  the  limit  of  non-hematopoietic 
toxicity  in  an  attempt  to  prolong  the  usually  short  duration  of  the  second 
remission.  Hematopoietic  reconstitution  with  the  cryopreserved  marrow,  now 
presumably  free  of  leukemia  cells  after  treatment  with  antisera,  will  avert 
the  otherwise  potentially  lethal  marrow-ablative  effects  of  the  intensive 
therapy. 
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)evelopment  of  methods  of  cryopreservation  which  ensure  survival  of 
granulocytes  (which,  when  lysed,  contaminate  preparations  of  autologous  stem 

ells)  should  improve  the  safety  of  this  support  technique.  The  evaluation  of 
gallium  scanning  in  the  diagnosis  of  occult  infections  will  continue. 
Finally,  the  proposed  and  ongoing  studies  of  granulocyte  and  platelet 
liransfusion  should  serve  to  improve  the  quality  of  these  established  methods 

hile  increasing  their  cost-effectiveness. 
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Appendix  A 

Contract  Number:      N01-CM-ii3702 

Contractor:   Hazelton  Laboratories  of  America,  Inc. 

Principal  Investigator:   Charles  Bowles 

Budget:   $408,580 

Man  Years:   10  (4  =  professional,  5  =  other) 

Objective: 

Pre-clinical  investigation  of  leukocyte  transfusion,  and  autologous  marrow  or 
peripheral  blood  stem  cell  "rescue". 

Findings; 

The  pre-clinical  canine  model  was  used  to  establish  that  a  daily  dose  of 
2  X  10°/kg  of  granuloctyes  collected  by  the  continuous  flow  centrifuge  is 
necessary  to  treat  gram-negative  sepsis  in  severely  neutropenic  dogs 
(receiving  antibiotics  and  fluids)  following  injection  of  1  x  lO^/kg 
Pseudomonas  organisms  intravenously.  A  daily  dose  of  5  x  10^/kg  of 
granulocytes  is  required  when  WBCs  have  been  collected  by  adhesion 
leukapheresis.  Studies  conducted  in  the  canine  bone  marrow  autograft  model 
(TBI  followed  by  cryopreserved  autologous  marrow  infusion)  have  established 
that  a  dose  of  0.5  x  10°/kg  nucleated  marrow  cells  is  needed  for 
hematopoietic  reconstitution.  Other  studies  have  shown  that  2-3  x  103 
CFUc/kg  of  marrow  cells  and  2  x  103  peripheral  blood  CFUc/kg  are  adequate 
for  reconstitution  in  the  model. 

Plan; 

The  same  canine  autologous  reconstitution  model  will  be  used  to  establish  the 
number  of  stem  cells  (indirectly  measured  by  the  CFUc  assay)  necessary  for 
hematopoietic  reconstitution.  The  canine  model  will  also  be  used  to  develop 
the  technical  capability  to  collect  adequate  numbers  of  stem  cells  from  the 
peripheral  blood  by  continuous- flow  centrifugation,  so  as  to  reconstitute  the  < 
marrow  following  TBI.   Experiments  with  dextran  sulfate  amplification  of 
circulating  stem  cells  will  be  pursued.  We  shall  continue  to  examine  immune 
reconstitution  using  autologous  peripheral  blood  cells  versus  marrow  cells. 

Publications: 

See  main  report. 
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Appendix  B 
ontract:   NOI-CM-638IO 
Contractor:  Microbiological  Associates 
Principal  Investigator:  Robert  Trapani,  Ph.D. 
Budget:   $100,000 

Aan   Years:   3.29  (2.22  =  professional) 
Ob.jective: 

Eo  perform  crossmatch  studies  prior  to  transfusion  of  platelets  and 
eukocytes,  and  to  store  sera  of  Pediatric  Oncology  Branch  patients. 
indings: 
} 

iThe  POB  maintains  a  serum  repository  for  the  serial  storage  of  samples  taken 
From  patients  undergoing  chemotherapy  and/or  follow-up  for  treatment  of  a  wide 
priety  of  neoplastic  disorders.  Over  18,000  entries  are  maintained  at  -80  C 
and  are  catalogued  with  respect  to  entry  time,  patient  name  and  hospital 
lumber,  disease,  and  volume  of  material  remaining.  Over  the  past  year  a 
number  of  retrospective  studies  have  been  carried  out  in  the  following  areas, 
itilizing  this  important  repository: 

(a)  Chronic  graft-versus-host  disease  (secondary  to  allogeneic  marrow 
transplantation) . 

(b)  In  vitro  testing  of  donor-recipient  compatibility  for  WBC  and 
platelet  transfusions  (leukoagglutinin  testing  for  granulocyte 
transfusions,  and  platelet  migration  inhibition  or  lymphocytotoxicity 
assays  for  platelet  transfusions). 

(c)  Retrospective  analysis  of  patients  treated  in  protected  environments 
to  determine  evidence  of  viral  infection. 

(d)  Development  of  an  in  vitro  complement  fixation  test  for  serum 
antigens  specific  for  Candida  albicans  in  patients  with  documented 
candidiasis  in  order  to  develop  a  diagnostic  test  for  candidiasis 
(Dr.  J.  Bennet,  NIAID) . 

(e)  Surgery  Branch  studies  on  osteogenic  sarcoma  patients. 

(f)  Assay  of  metabolic  abnormalities  in  patients  with  fever  and 
granulocytopenia  (collaboration  with  Frederick  Cancer  Reserch  Center). 
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(g)  Assay  of  core  glycolipid  as  an  indicator  of  recovery  from  gram- 
negative  sepsis  in  neutropenic  cancer  patients. 

Computerization  of  the  serum  repository:  MBA  has  undertaken  a  computerization 
of  the  serum  repository  entries.  This  capability  enables  one  to  order  the 
entries  chronologically  for  each  patient  and  to  monitor  each  entry  with  an 
updated  account  of  the  remaining  volume  of  each  sample  at  each  date.  This 
also  permits  retrospective  analysis  of  each  patient  in  each  disease  category 
since  each  entry  is  so  listed.  A  monthly  updated  report  of  all  remaining 
entries  is  issued,  enabling  close  scrutinization  of  the  remaining  volume  for 
each  patient  entry. 

Research  achieved  this  year,  using  this  repository,  includes: 

(a)  Completion  of  retrospective  analysis  of  over  100  platelet 
transfusions  to  11  aplastic  patients  from  48  donors  suggesting  that 
HLA  matching  is  a  useful  but  not  an  infallible  predictor  of 
compatible  donors  for  highly  alloimmunized  recipients. 

(b)  Development  of  the  platelet  migration  inhibition  assay  which,  in 
conjunction  with  HLA  matching,  enables  one  to  predict  accurately 
compatible  donor-recipient  pairs  for  platelet  transfusions.  The 
lymphocytotoxicity  and  granulocytotoxicity  assays  may  also  yield 
important  data  in  this  regard,  and  the  results  obtained  with  these 
two  tests  are  currently  undergoing  statistical  analysis, 

(c)  Completion  of  a  study  of  allograft  patients  with  secondary 
scleroderma  or  Sjoegren's-like  syndrome. 

(d)  Completion  of  a  study  of  chronic  graft-versus-host  disease  in 
patients  with  hepatic  disorders. 

(e)  The  serum  repository  is  also  being  utilized  to  identify  the  immune 
defect  present  in  GVHD  patients  surviving  from  our  earlier  allograft 
program. 

(f)  A  prospective  trial  of  the  efficacy  of  HLA-matched  versus  unmatched 
platelet  transfusions  has  commenced,  so  as  further  to  evaluate 
prospectively  the  possible  utility  of  HLA-matched  platelet 
transfusions  in  cancer  patients. 

Plans: 

The  serum  repository  will  be  utilized  for  continuation  of  the  retrospective 
and  prospective  trials  previously  described.   In  addition,  we  shall  continue 
to  collect  samples  from  patients  in  anticipation  of  future  clinical 
investigations.  The  conclusion  of  our  prospectively  randomized  trial  of 
HLA-matched  vs.  mismatched  platelet  transfusions  is  critically  imnportant  to 
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permit  adjustment  of  funding  priorities  not  only  intramurally  but  extramurally 
as  well.   The  serum  repository  as  well  as  the  in  vitro  tests  of  compatibility 
(lymphocytotoxicity,  granulocytotoxicity,  platelet  migration  inhibition) 
represent  integral  parts  of  this  protocol. 

Publications 

3ee  main  report. 
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Appendix  C 

Contract  Number:   NOl-CM-02092 

Contractor:   UCLA 

Principal  Investigator:   Paul  I.  Terasaki,  Ph.D. 

Budget:   $378,512 

Man  Years:   12.9  (8.1  =  professional) 

Objective: 

This  is  a  service  contract  which  provides  HLA-typing  for  patients,  families, 
and  blood  donors  (Clinical  Center  and  Baltimore  Cancer  Research  Center).  The 
contract  also  provides  the  computer  processing  required  for  the  national 
platelet  donor  pool. 

Findings: 

See  narrative  (06820)  concerning  numbers  of  donors  HLA-typed  and  the  status  of 
the  national  donor  pool. 

Publications: 


See  main  report. 
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Objectives; 

1.  To  assess  the  current  etiologies  of  febrile  episodes  in  patients 
with  malignancy,  and  the  relationship  of  these  episodes  to  cancer 
treatment,  prior  infection,  degree  of  host  compromise,  underlying 
disease,  and  granulocytopenia. 

2.  To  determine  the  most  appropriate  means  for  the  evaluation  of  fever 
in  the  compromised  host  by  assessing  invasive  and  noninvasive 
diagnostic  techniques. 

3.  To  improve  methods  by  which  occult  infections  may  be  detected  and 
treated. 

k.        To  assess  the  possibility  of  reducing  the  incidence  of  infectious 
complications  in  granulocytopenic  cancer  patients  by  the  use  of 
prophylactic  antibiotics. 

5.  To  assess  the  efficacy  and  toxicity  of  empiric  and  specific 
antibiotic  regimens  for  patients  who  become  febrile  and/or  infected 
during  periods  of  granulocytopenia.  The  role  of  antifungal  therapy 
in  high-risk  patients  will  also  be  determined. 

6.  To  improve  the  utility  of  the  "total  protected  environment"  in 
reducing  the  incidence  of  severe  infection  in  patients  with  various 
lymphomas  and  solid  tumors  who  are  undergoing  very  intensive 
chemotherapy  (with  or  without  autologous  marrow  rescue),  and  to 
learn  whether  the  intensive  treatment  possible  in  this  circumstance 
results  in  improved  tumor  response  and  prolongation  of  survival. 

Methods  Employed; 

Patients  considered  to  be  at  high-risk  for  developing  chemotherapy- induced 
granulocytopenia  are  randomly  assigned  to  receive  oral  absorbable  antibiotic 
prophylaxis  or  a  placebo  prior  to  the  onset  of  granulocytopenia  and  fever. 
Patients  are  followed  clinically  to  determine  if  subsequent  fever  (and/or 
infection)  does  occur,  as  well  as  to  detect  antibiotic  toxicity  and/or  the 
development  of  microbial  drug  resistance.   Patients  who  do  become  febrile 
while  granulocytopenic  are  carefully  assessed  for  the  possibility  of  an 
infectious  etiology  and  begun  empirically  on  broad-spectrum  antibiotics. 
Random  assignment  to  subsequent  antimicrobial  therapy  is  stratified  according 
to  a  number  of  variables  in  the  pattern  of  fever  and/or  infection.  All 
patients  are  closely  monitored  with  pharmacokinetic  and  metabolic  studies 
which  relate  to  antibiotic  levels  and  potential  toxicity,  and  surveillance  for 
changes  in  antibiotic  sensitivity  is  carried  out.  Selected  patients  are  the 
subject  of  newer  diagnostic  studies  including  gallium  scintiscanning  with  or 
without  leukocyte  transfusions,  ELISA-inhibition  assay  for  Candida  antigens, 
and  assays  for  Enterobacteriaceae  anti-core  glycolipid.  Assessment  of  the 
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total  protected  environment  [laminar-alr-flow  room  (LAFR),  oral  nonabsorbable 
plus  absorbable  antibiotics,  cutaneous  and  orificial  antisepsis]  includes 
serial  patient  and  environmental  surveillance  as  well  as  longitudinal 
assessment  of  physical  complicance  and  psychological  tolerance. 

Major  Findings; 

JA.   Fever  and  antimicrobial  therapy  study  -  Proof  of  an  infection  as  the 

cause  of  fever  in  the  granulocytopenic  cancer  patient  may  be  difficult  to 
establish.   The  appropriate  diagnostic  evaluation,  and  the  optimum  type 
and  duration  of  specific  or  empiric  antimicrobial  therapy,  are  often 
unclear.  Since  November,  1975  we  have  prospectively  evaluated  all  POB 
patients  who  develop  fever  and  granulocytopenia.   In  this  study,  fever  is 
defined  as  three  temperature  elevations  above  38°C  during  a  24hr 
period,  or  a  single  oral  temperature  elevation  of  38.5°C  or  higher. 
Granulocytopenia  is  defined  as  an  absolute  granulocyte  count  of  less  than 
500  polys  and  bands  per  mm3.  Five-hundred-and-eighty-eight  episodes 
(in  240  patients)  have  fullfilled  the  eligibility  criteria  for  entry  into 
the  protocol.  All  patients  enrolled  in  the  protocol  were  initially 
treated  empirically  with  keflin,  gentamicin,  and  carbenicillin.  A 

i    documented  source  of  infection  was  defineable  within  the  first  seven  days 
in  298  (51%)  of  these  episodes.  The  remaining  290  episodes  (49?)  had  no 
detectable  infectious  etiology  and  were,  therefore,  classified  as  FUG's. 

I    1.   Observations  on  documented  infections  -  The  major  types  of  infection 
in  these  patients  included  pneumonia,  septicemia,  cellulitis  and 
mucositis. 

a.  Patterns  of  septicemia  -  We  have  reviewed  the  organisms 
causing  septicemia  during  a  ten  year  period  (1968-1978). 
During  the  last  four  years  of  this  period,  gram-positive 
organisms  (especially  S.  aureus  and  alpha  streptococci)  have 
exceeded  gram-negative  organisms  as  the  cause  of  septicemia 
(p<.001).  This  can  not  be  related  to  horizontal  transmission 
since  no  temporal  clusters  nor  consistant  bacterial 
phage-types  have  been  identified.  Gram-negative  organisms 
(especially  Ps.  aeruginosa)  have  decreased  in  absolute 
frequency,  unrelated  to  changes  in  patient  population  or 
therapeutic  innovations. 

b.  Staphylococcus  septicemia  -  Seventy  episodes  of  S.  aureus 
septicemia  during  a  nine  year  period  (1968-1975)  were 
reviewed.  At  the  onset  of  sepsis  nearly  all  patients  were 
febrile,  granulocytopenic,  and  had  relapsed  malignancy. 
Probable  or  suspected  sites  of  primary  infection  were  present 
in  57%.     Serious  direct  complications  of  staphylococcal  sepsis 
included  only  three  cases  of  pneumonia  and  one  of  myositis. 
Endocarditis  and  osteomyelitis  were  specifically  not  observed, 
suggesting  that  14  days  of  antibiotic  therapy  is  adequate  for 
patients  whose  white  cell  counts  recover  during  this  period. 
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c.  Alpha-streptococcal  septicemia  -  was  also  reviewed  during  this 
same  nine  year  period,  and  29  episodes  were  noted.  Only  two 
patients  had  dental  manipulation  prior  to  the  onset  of 
sepsis.  All  patients  had  received  chemotherapy,  and  75/t  were 
granulocytopenic  (PMN<500/mm3)  at  the  time  of  infection. 
None  of  the  patients  developed  bacterial  endocarditis.  Unlike 
the  normal  host  in  whom  a  transient  bacteremia  with 
alpha-hemolytic  streptococci  may  occur  following  dental 
extraction  or  periodontal  procedures,  the  cancer  patient  is  at 
risk  for  more  clinically  significant  sepsis.   This  risk  is 
probably  related  to  the  presence  of  chemotherapy-induced  oral 
mucositis  and  granulocytopenia,  and  our  results  suggest  that 
isolates  of  alpha-streptococci  in  febrile  cancer  patients 
should  not  be  dismissed  as  contaminents. 

d.  Treatment  of  gram-positive  septicemia  -  Seventy-eight  episodes  i 
of  gram-positive  sepsis  during  a  ten  year  period  were 
analyzed.  Sixty-one  (78%)  of  the  patients  were 
granulocytopenic  (PMN<500/mm3)  at  the  onset  of  the  septic 
episode.  All  of  the  patients  whose  granulocytopenia  resolved  ' 
(PMN>500/mm3)  within  one  week  of  therapy  recovered  without 
sequelae.  However,  7  of  15  patients  (475^)  who  remained 
granulocytopenic  for  more  than  7  days  and  who  were  treated 
with  a  single  antibiotic  developed  a  second  sepsis  with  a 
gram-negative  organism.   In  contrast,  second  infections  were 
not  observed  in  24  patients  with  PMN<500/mm3  for  >7  days  who 
were  treated  with  broad  spectrum  antibiotics  (p<.002), 
suggesting  that  a  broad  spectrum  antibiotic  regimen  may  be 
preferable  when  a  cancer  patient  has  prolonged 
granulocytopenia.  Because  of  this  observation,  patients  in 
our  current  prospective  study  who  have  a  microbiologically 
defined  infection  (including  septicemia)  are  randomized  to 
receive  either  broad-spectrum  antibiotics  or  a  specific 
antibiotic  (based  on  sensitivity  testing). 

e.  Possible  role  of  circulating  antibodies  to  the  shared  core 
glycolipid  (CGL)  of  Enterobacteriaceae  in  protection  from 
gram-negative  septicemia  -  Previous  studies  have  suggested 
that  antibody  to  CGL  may  protect  against  the  sequellae  of 
gram-negative  rod  sepsis.  To  evaluate  these  antibodies,  serum 
titres  against  CGL  from  two  different  rough  mutants,  the  Re 
chemotype  of  S.  minnesota  R595  (Re)  and  the  Re  chemotype  of  E^t, 
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Goli  0111(J5)  were  assayed  by  indirect  hemagglutination  (HA) 
and  complement-dependent  hemolysis  (HE).  Anti-Re  titres  were 
similarly  low  or  absent  in  healthy  children  and  adults,  and  in 
patients  with  malignancy.  Anti-J5  HA  and  HE  titres  >1:20  were 
present  in  all  normal  children,  did  not  differ  with  age,  and 
were  similar  to  those  in  healthy  adults.   The  reciprocal 
geometric  mean  anti-J5  titre  of  noninfected  cancer  patients  or 
cancer  patients  with  gram-negative  septicemia  was 
significantly  lower  (p<.001)  than  that  of  the  controls.  The 
mean  HE  titre  was  significantly  lower  in  septic  cancer 
patients  than  cancer  patients  who  were  not  infected.  The 
lowest  HA  and  HE  titres  occurred  in  the  patients  who  died  of 
gram-negative  sepsis;  their  mean  HE  titre  was  significantly 
(p  <.01)  lower  than  that  of  patients  who  survived  the  epsiode 
of  gram-negative  sepsis.  The  specificity  of  these 
observations  is  being  further  assessed  by  measurement  of 
antibody  titres  to  other  bacterial  antigens  and  by  serial 
monitoring  of  antibody  titres  from  the  time  of  cancer 
diagnosis  (i.e.,  prior  to  chemotherapy)  and  throughout  the 
course  until  the  development  of  septicemia.  Should  the 
apparent  correlation  be  sustained,  the  role  of  passive 
immunization  of  high-risk  patients  would  be  considered. 

Prospective  study  of  septicemic  episodes  -  The  manifestations, 
risk  factors,  nature  and  outcome  of  septicemia  in  patients 
were  prospectively  evaluated  from  Jan.  1976  to  December  1978. 
Sixty-two  episodes  occurred  in  50  patients.  The  initial 
episode  in  each  of  these  50  patients  has  been  analyzed  in 
detail.  Thirty  cases  were  due  to  gram-positive  organisms,  15 
to  gram-negative  isolates  and  five  to  anaerobes.  Patients 
with  gram-positive  and  gram-negative  septicemia  were  compared 
with  regard  to  risk  factors  and  outcome.  The  following 
conclusions  could  be  drawn:   Patients  with  gram-positive 
versus  gram-negative  sepsis  cannot  be  distinguished  by  their 
underlying  disease,  its  stage,  or  remission-relapse  status; 
nor  by  whether  they  received  prior  steroids,  radiotherapy, 
invasive  procedures,  standard  or  intensive  doses  of 
chemotherapy;  nor  by  whether  they  had  chills  or  appeared  toxic 
at  the  time  of  presentation.  Furthermore,  the  type  of  sepsis 
could  not  be  predicted  by  the  height  of  the  fever  or  its  time 
of  onset,  nor  by  other  differences  in  the  patient's  presenting 
vital  signs.  The  degree  and  duration  of  granulocytopenia  also 
did  not  correlate  with  the  type  of  sepsis.  Moreover,  the 
prognosis  did  not  differ  between  the  types  of  sepsis:  83/i  of 
patients  with  gram-positive  and  72%   with  gram-negative  sepsis 
survived  the  episode.  The  outcome  was  not  worse  for  patients 
who  had  hematologic  malignancies  vs.  solid  tumors  nor  for 
patients  who  had  received  intensive  chemotherapy  or  who 


909 


ZOl-CM-06830-06  PO 

appeared  toxic  at  presentation.  However,  patients  who  had 
multiple  (3)  prior  febrile  or  septic  episodes  were  more 
likely  to  have  a  fatal  outcome.   It  is  notable  that  since  the 
initiation  of  our  prospective  approach  to  evaluation  and 
empiric  treatment  of  the  febrile,  neutropenic  patient,  the 
annual  incidence  of  septicemia  has  decreased  from  28/t  (prior 
to  1976)  to  9%   of  patients  at  risk  (p<.001)  confirming  that  a 
highly  organized  evaluation  and  treatment  program  is 
beneficial  for  the  febrile,  neutropenic  cancer  patient. 


g.    Diagnosis  of  occult  infection;  gallium  scans  +  WBC 

transfusion  -  The  physical  manifestations  of  infection  are 
often  altered  by  the  decreased  inflammatory  response  secondary  r 
to  severe  neutropenia.   In  order  to  improve  the  diagnosis  of 
occult  infection,  gallium  scintiscanning  has  been  employed, 
and  in  non-granulocytopenic  patients,  has  been  useful. 
However,  we  found  that  ^"^Ga  scanning  generally  fails  to 
localize  an  infection  when  the  patient  is  granulocytopenic 
(PMN  <500/mm3),  presumably  because  gallium  binds  avidly  to 
the  lactoferrin  stored  in  the  specific  granules  of 
neutrophils,  and  therefore  probably  requires  the  presence  of 
neutrophils  to  secrete  the  Ga-lactoferrin  in  inflammatory 
sites.  We  have  therefore  combined  gallium  scanning  with 
leukocyte  transfusions  in  two  neutropenic  patients,  and  have 
been  able  to  concentrate  gallium  at  the  site  of  infection.  As 
a  consequence  of  these  observations,  we  are  now  randomly 
assigning  neutropenic  patients  with  clinically  demonstrable 
sites  of  infection  to  receive  or  not  receive  leukocyte 
transfusions  in  combination  with  gallium  scans.  Should  the 
results  continue  to  show  an  advantage  for  transfusion  + 
gallium,  we  will  apply  the  same  methodology  to  neutropenic  FDOI; 
patients. 

h.    Fungal  complications  and  diagnosis;  ELISA  assay  -  The 

antemortem  diagnosis  of  a  deep  fungal  infection  is  infrequent  1 
in  cancer  patients,  and  attempts  to  identify  high-risk 
patients  have  been  generally  unsuccessful.  In  order  to 
improve  antemortem  diagnosis  of  fungal  infections,  we  have 
sought  to  develop  new  predictive  techniques.  Accordingly,  37 
serum  samples  from  27  cancer  patients  were  tested  by  an 
ELISA-inhibition  technique  for  detection  of  Candida  antigen. 
In  20  randomly  chosen  sera  from  patients  without  clinical     I 
evidence  of  candidiasis,  and  in  10  sera  from  patients  proven 
by  autopsy  not  to  have  candidiasis,  the  ELISA-inhibition 
ranged  up  to  17/t;   in  contrast,  inhibition  ranged  from  22  to 
56%   in  all  7  patients  proven  by  autopsy  to  have  systemic 
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candidiasis,  presumably  indicating  the  presence  of  Candida 
antigen  in  these  patients'  serum.  This  technique  appears 
promising  in  diagnosing  disseminated  candidiasis  in  cancer 
patients. 

i.    Hepatitis  B  virus  in  the  CSF  -  Hepatitis  B  surface  antigen 

(HBsAg)  was  detected  in  the  cerebrospinal  fluid  (CSF)  of  5/9 
leukemia  patients  with  HBsAg-positive  sera.  These  five  CSF 
samples  were  shown  to  be  free  of  occult  blood  using  a 
sensitive  hemoglobin  extraction  technique.  The  presence  of 
HBsAg  in  CSF  was  unrelated  to  cranial  irradiation,  prior 
lumbar  punctures,  or  current  chemotherapy.  The  findings 
indicate  that  at  least  half  of  blood-free  CSF  samples  and  all 
blood-contaminated  specimens  from  HBsAg-positive  patients  may 
contain  detectable  HBsAG.  CSF  from  patients  who  are  carriers 
should  be  handled  with  care,  as  it  may  be  capable  of 
transmitting  hepatitis  B  to  health  care  personnel  caring  for 
these  patients  and  laboratory  personnel  handling  their 
specimens. 

j.    IV  bactrim  for  protozoan  infection  -  We  have  found  that  the 

parenteral  form  of  bactrim  was  safe  and  generally  useful  in  36 
patients  who  presented  with  either  interstitial  pneumonia  or 
with  bacterial  infections  resistant  to  other  antimicrobial 
agents.  The  availability  of  this  agent  has  altered  our 
approach  to  the  cancer  patient  with  interstitial  pneumonia, 
allowing  a  safe  therapeutic  trial  without  the  risk  of 
morbidity  attendant  upon  an  initial  lung  biopsy  to  confirm  the 
diagnosis  of  P.  carinii. 

Observations  on  fevers  of  unknown  origin  -  As  outlined  in  #A,  in 
nearly  half  of  the  patients  who  present  with  fever  and 
granulocytopenia,  infection  cannot  be  proven;  these  FUO  patients  can 
be  categorized  into  "low"  and  "high"  risk  groups: 

a.  Low  risk  FUO  patients  (approximately  50$  of  the  FUO  patients) 
have  resolution  of  granulocytopenia  (PMN>500/mm3)  within  the 
first  seven  days  after  the  onset  of  fever  and  initiation  of 
empiric  antibiotics.  We  found  that  none  of  these  FUO  patients 
developed  recurrence  of  fever  or  other  infectious 
complications  when  antibiotics  were  discontinued  upon  the 
resolution  of  granulocytopenia. 

b.  The  FUO  patient  whose  granulocyte  count  remains  depressed 
(PMN<500/mm3)  beyond  seven  days  can  be  classified  as  a 
"high-risk"  patient.  We  found  that  after  seven  days  of 
empiric  antibiotics,  595t  of  these  patients ' had  become  afebrile 
on  the  empiric  antibiotic  regimen,  while  ^1%   continued  to  be 
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febrile  while  receiving  antibiotics.  The  defervesence 
exhibited  by  the  first  group  of  patients  could  be  considered 
as  the  response  of  an  occult  or  undiagnosed  infection  to  the 
empiric  antibiotic  regimen,  or  it  might  be  considered 
coincidental  in  view  of  the  negative  findings  in  these 
patients.  The  recurrence  of  fever  and/or  infection  in  H0%   of 
the  afebrile  (but  still  neutropenic)  patients  randomized  to 
discontinue  antibiotics  (compared  to  the  lack  of  infectious 
complications  in  the  patients  randomized  to  continue  empiric 
antibiotic  therapy)  suggests  that  these  latter  patients 
profited  from  the  antibiotic  therapy,  and  that  the  recurrent 
onset  of  fever  (and  infection)  in  the  former  group  reflected 
the  premature  discontinuation  of  effective  antimicrobial 
therapy.  Whether  these  persistantly  neutropenic  patients 
would  have  remained  afebrile  had  they  received  a  more  standard  i 
course  of  antibiotics  (i.e.,  14  days)  remains  to  be 
clarified.  Consequently,  patients  in  our  current  prospective  ( 
trial  who  remain  granulocytopenic  for  14  days  and  who  have 
become  afebrile  on  empiric  KGC  are  being  randomized  on  day  14  ' 
either  to  discontinue  antibiotics,  or  to  continue  KGC  until 
the  granulocytopenia  has  resolved.   In  addition,  patients  who  ( 
continue  to  be  both  febrile  and  granulocytopenic  after  seven 
days  of  empiric  KGC  will  continue  to  be  randomized  either  to 
discontinue  KGC,  to  continue  KGC  alone,  or  to  continue  KGC 
with  the  addition  of  empiric  amphotericin  B. 

B.   Prevention  of  Infection 

1.   Prophylactic  treatment  of  granulocytopenic  patients  prior  to  the 
onset  of  fever  -  The  objective  of  this  trial  is  to  reduce  the 
incidence  of  fever  and  infection  in  patients  who  are  likely  to 
develop  treatment-related  granulocytopenia.   In  view  of  the  value  of 
systemic  antibiotics  in  preventing  second  infections  in 
granulocytopenic  patients  who  have  been  febrile  (See  #A,  2  b) ,  the  •■ 
possibility  that  similar  agents  might  prevent  fever  (and  infection) 
per  primum  is  worthy  of  study.  The  prophylactic  regimen  employed 
must  fulfill  the  following  criteria:   1.  Broad-spectrum  coverage  of 
both  gram-positive  and  gram-negative  organisms  must  obtain;  2. 
Antibiotics  must  be  used  which  are  not  routinely  employed  for  the 
therapy  of  systemic  infections  (e.g.,  penicillin,  semisynthetic 
penicillins,  cephalosporin,  and/or  aminoglycosides);  3)  A  regimen 
should  be  employed  which  can  be  administered  orally  and  with  good 
patient  acceptance.  Sensitivity  testing  performed  by  the  Clinical  | 
Center  Microbiology  Laboratory  suggested  that  the  combination  of 
erythromycin  and  Bactrim  (trimethoprim-sulfamethoxazole)  would 
fulfill  these  criteria.  The  study  is  conducted  using  a 
placebo-controlled  double-blind  randomized  trial  design.  Patients 
receiving  chemotherapy  which  predictably  produces  granulocytopenia 
(PMN's  < 500/mm3)  are  eligible.  The  trial  was  initiated  in  January 
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1979;  to  date,  40  patients  (58  episodes  of  neutropenia)  have 
been  entered.  At  the  conclusion  of  this  trial,  we  should  be 
able  to  answer  the  following  questions:   1)  Will  patients 
receiving  prophylactic  antibiotics  have  a  significant 
reduction  in  the  incidence  of  fever  and/or  infection  during 
periods  of  granulocytopenia;  2)  Will  the  administration  of 
oral  antibiotics  make  the  diagnosis  of  infection  more 
difficult  should  the  patient  still  become  febrile;   3)  Will 
the  patient,  family,  and  staff  comply  with  the  prophylactic 
schedule;  4)  Will  the  antibiotics  affect  the  colonization 
pattern  of  the  patient's  flora,  including  the  development  of 
resistant  organisms;  5)  Will  the  patient's  flora  become 
altered  with  recurrent  administration  of  the  oral  prophylactic 
regimen;  6)  Will  the  patient's  initial  flora  serve  to 
predict  response  (or  lack  of  response)  to  this  prophylactic 
regimen;  7)  Will  organ  toxicity  (hepatic,  renal,  etc.  )  be 
encountered  with  this  regimen;  and  8)  If  effective  in  reducing 
infection,  will  these  measures  permit  more  optimal  use  of 
cancer  chemotherapy?  This  same  study  is  conducted  (under  our 
direction)  at  the  NCI-VA  Medical  Oncology  Branch  and  in  the 
Division  of  Medical  Oncology  at  the  University  of  Florida. 
These  collaborations  complement  our  studies  by  providing  an 
older  study  population,  and  ensure  the  timely  completion  of 
the  trial. 

2.   Protected  environment  study  -  Patients  whose  tumor(s)  have  become 
resistant  to  standard  doses  of  chemotherapy  might  respond  to  very 
intensive  doses.  Moreover,  the  use  of  intensive  chemotherapy  prior 
to  the  development  of  drug  resistance  in  patients  who  present  with 
widely  disseminated  tumor  might  result  in  an  improved  remission  rate 
and/or  duration  of  response.  The  major  limitation  to  intensive 
chemotherapy,  however,  is  severe  bone  marrow  depression  and  the 
heightened  risk  of  infection.  The  use  of  a  Protected  Environment 
(PE),  consisting  of  laminar-air-flow  room  isolation  in  conjunction 
with  nonabsorbable  oral  antibiotics,  cutaneous  antisepsis,  and  a 
diet  with  a  low  microbial  burden,  has  previously  been  shown  to 
reduce  the  incidence  of  infection  related  to  prolonged 
granulocytopenia.  The  present  study  addresses  the  following 
questions:   Can  patients,  including  young  children,  tolerate 
prolonged  periods  of  isolation  and  comply  with  the  PE  regimen? 
Second,  can  the  PE  regimen  successfully  reduce  the  incidence  of 
infection  in  young  patients  with  solid  tumors,  as  it  has  in  adults 
with  leukemia,  and  permit  the  administration  of  more  intensive 
chemotherapy?  Finally,  will  such  intensive  drug  regimens  improve 
the  remission  rate  and/or  duration  of  response  within  the  tumor 
spectrum  currently  seen  in  this  Branch?  Since  September,  1975,  82 
patients  ranging  in  age  from  2  to  33  years  old  have  received 
intensive  chemotherapy  for  a  variety  of  pediatric  solid  tumors. 
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Patients  received  varying  3-^  drug  combinations  which  included 
vincristine,  methotrexate,  adriamycin,  actinomycin,  ara-C,  6-TG, 
mCCNU,  DTIC,  and/or  L-PAM.  In  addition,  each  regimen  included 
high-dose  cyclophosphamide  in  doses  ranging  from  135-200  mg/kg  over 
3-4  days.  These  regimens  resulted  in  periods  of  absolute 
granulocytopenia  (PMN's<500/mm3)  ranging  from  15-66  days. 
Fifty-two  of  these  patients  received  the  intensive  drug  schedule  in 
a  PE,  the  remaining  30  patients  being  treated  in  a  standard  hospital  ' 
room.   Patients  whose  bone  marrow  had  been  cryopreserved  were 
randomized  to  receive  therapy  in  either  the  PE  or  normal  hospital 
room.   Patients  not  receiving  autologous  bone  marrow  infusions  were 
non-randomly  assigned  to  the  PE. 

Sixty-five  of  the  82  patients  receiving  intensive  chemotherapy  (79$)  l 
had  failed  prior  treatment  and  were  considered  resistant  to  standard  i 
doses  of  chemotherapy.  Forty-three  of  these  patients  received 
treatment  in  a  PE.  The  disease  distribution  among  these  patients 
included:   nonHodgkin's  lymphoma  (19),  rhabdomyosarcoma  (4),  Ewing's  ' 
sarcoma  (5),  osteosarcoma  (8),  neuroblastoma  (4),  leukemia  (3). 
Twenty- two  "drug-resistant"  patients  received  intensive  chemotherapy  f 
in  a  standard  hospital  room,  including  patients  with  nonHodgkin's 
lymphomas  (7),  rhabdomyosarcoma  (4),  Ewing's  sarcoma  (1), 
osteosarcoma  (4),  neuroblastoma  (3),  and  leukemia  (3).  Regardless 
of  where  the  treatment  was  administered,  approximately  50/S  of  the 
patients  had  a  complete  or  partial  response,  but  the  median  duration 
of  remission  for  these  patients  was  brief  (approximately  2  months) 
and  only  105J  achieved  a  long-term  survival.   Nonetheless,  the  fact 
that  some  of  these  tumors  were  responsive  to  very  intensive 
chemotherapy  suggests  that  these  regimens  may  be  more  useful  in 
patients  prior  to  the  development  of  overt  drug  resistance. 

Since  certain  pediatric  solid  tumors  are  characterized  by  early  drug 
responsiveness  but  early  relapse  (especially  when  the  patient 
presents  with  metastatic  tumor),  it  is  possible  that  early  intensive 
therapy  (i.e.,  prior  to  drug  resistance)  will  increase  the  duration 
of  response.  This  hypothesis  is  being  tested  in  patients  presenting 
with  metastatic  rhabdomyosarcoma  and  central  axis  or  metastatic 
Ewing's  sarcoma.  Seventeen  patients  (5  rhabdomyosarcoma  and  12 
Ewing's  sarcoma)  have  been  treated  in  this  fashion  to  date.  Nine  of 
these  patients  received  intensive  chemotherapy  in  a  PE,  8  in  a 
standard  hospital  room. 

Overall,  a  documented  infection  has  occurred  in  9/52  (17$)  of  PE    j 
patients  and  in  11/30  (37iK)  of  the  control  patients.  Death  due  to  | 
infection  occurred  in  2/52  (U%)   of  the  PE  patients  and  in  3/30  (10?)  1 
of  the  control  group.   In  addition,  6/50  (12$)  PE  patients  died  as  a 
result  of  extramedullary  toxicity  following  intensive  therapy 
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compared  with  6/27  (22$)  of  the  control  patients.  While  it  appears 
that  severe  toxicity  is  most  likely  to  occur  in  the  drug-resistant 
patients,  these  chemoradiotherapy  regimens  are  morbid  and  their 
ultimate  utility  depends  on  whether  they  yield  a  significant 
improvement  in  disease-free  survival  among  high-risk  patients. 

jignificance  to  Biomedical  Research  and  the  Program  of  the  Institute 

nfection  remains  the  leading  cause  of  morbidity  and  mortality  in  the  cancer 
,atient.  The  majority  of  infections  occur  as  a  consequence  of  disease  and/or 
reatment-induced  alteration  of . host  defenses  (especially  granulocytopenia), 
nd  their  incidence  represents  a  major  impediment  to  the  delivery  of  cancer 
,hemotherapy.  Consequently,  effective  supportive  management  of  the  patient  is 
ssential  if  the  potential  benefits  of  chemotherapy  are  to  be  achieved.  This 
pproach  includes  an  understanding  of  the  natural  history  of  infectious 
omplications  in  the  compromised  host,  especially  their  early  recognition  and 
iagnosis.  Our  studies  to  date  have  helped  to  define  the  appropriate 
valuation  of  the  febrile,  neutropenic  cancer  patient,  as  well  as  the 
.anagement  of  specific  infections  and  fevers  of  undetermined  origin.  These 
hanges  in  management  appear  to  have  significantly  decreased  the  morbidity  and 
ortality  related  to  infection.  Moreover,  our  studies  of  infection  prevention 
both  the  protected  environment  and  empirically  administered  antibiotics) 
uggest  that  a  significant  degree  of  serious  infectious  morbidity  may  be 
reventable,  thus  permitting  the  optimal  delivery  of  cancer  chemotherapy. 
\ 
jroposed  Course 

je  shall  continue  our  studies  of  the  natural  history  of  infectious 
omplications  in  cancer  patients,  since  this  evaluation  will  help  further  to 
a fine  high-risk  patients  and  assist  in  their  diagnosis  and  management.  Rapid 
diagnostic  assays  which  do  not  depend  on  culture  of  the  organisms  will  be 
ought  in  order  to  provide  the  most  rational  basis  for  immediate  antibiotic 
,nd  anti-fungal  management.  Our  studies  on  the  optimal  empiric  use  of 
htibiotics  in  febrile,  neutropenic  patients  will  be  continued,  as  will  our 
;linical  trials  related  to  the  specific  management  of  septicemia,  local 
'acterial  infections,  viral,  protozoan,  and  fungal  complications.  Our  studies 
n  antibiotic  prophylaxis  will  be  continued,  and  the  use  of  chemical  or 
Bmunological  adjuvants  which  might  shorten  the  period  of  granulocytopenia 
ill  be  assessed.  Similarly,  our  studies  of  the  protected  environment  will  be 
bntinued,  with  emphasis  on  the  early  intensive  treatment  of  high-risk  tumors 
rior  to  the  emergence  of  chemotherapy  resistance. 
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Project  Description; 
Objectives; 

1.  To  develop  methods  of  distinguishing  between  immunological  subtypes  of 
leukemic  lymphoblasts  and  further  to  characterize  such  subtypes. 

2.  To  define  possible  correlations  between  immunological  cell  surface  markers 
and  various  biochemical  characteristics  of  leukemic  lymphoblasts. 

3.  To  assess  whether  acute  leukemic  lymphoblasts  are  capable  of  manifesting 
immunologic  "helper"  and/or  "suppressor"  function,  using  in  vitro 
immunologic  assays. 

4.  To  examine  the  role  and  function  of  T  cell  subsets  in  normal  and  disease 
states. 

5.  To  determine  the  relationship  of  B  cell  alloantigens  to  leukemic  lympho- 
blasts. 

6.  To  explore  the  role  of  the  monocyte-macrophage  in  human  disease  states  and  t 
to  assess  the  functional  heterogeneity  of  this  cell  system  during  normal 
maturation. 

7.  To  determine  the  effect  of  chemotherapy  on  the  recovery  of  granulocytes    I 
following  chemotherapy-induced  granulocytopenia  and  to  investigate  the 
mechanism(s)  of  granulocyte  recovery. 

8.  To  study  the  mechanism(s)  of  lipid-induced  plasma  suppression  of  immune 
function. 

9.  To  assess  the  effect  of  chemotherapy  and  immunotherapy  on  the  host  immune 
response. 

Methods  and  Major  Findings; 

A.   Immunological  and  Biochemical  Studies  Involving  Leukemic  Lymphoblasts 

1.   Immunologic  characterization  of  T  cell  sub-sets  in  human  T  cell  acute 
lymphoblastic  leukemia  (ALL)  -  It  is  possible  to  distinguish  between 
different  T  cell  sub-sets  on  the  basis  of  whether  these  cells  rosette 
with  either  IgM  or  IgG-coated  ox  red  blood  cells.  This  < 

identification  of  T  cell  sub-sets,  i.e.,  T  cells  which  bear  Fc       I 
receptors  for  either  IgM  (Tp)  or  IgG  (Ty)  has  been  found  to  be  of 
functional  significance,  since  Ty  cells  are  believed  to  have 
suppressor  functions  and  Ty  cells  can  mediate  cytotoxicity.  We  have 
characterized  the  lymphoblasts  of  15  ALL  patients  in  terms  of  Ty  and 
Ty  characteristics.  The  presence  of  Fc  receptors  for  IgG  or  IgM  was 
determined  in  a  rosette  assay  employing  indicator  bovine  erythrocytes 
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(BRBC)  sensitized  with  rabbit  anti-BRBC.  The  lymphoblasts  of  7 
patients  exhibited  T  cell  surface  markers  as  assessed  by  E  rosette 
formation.  The  lymphoblasts  of  one  patient  exhibited  E  rosette 
formation,  complement  receptors,  and  surface  immunoglobulin.  The 
remaining  7  patients  had  null  (non-T,  non-B)  lymphoblasts.  The 
leukemic  cells  of  all  patients  studied  demonstrated  both  Fc-IgG  and 
Fc-IgM  receptors  regardless  of  their  immunological  classification. 
However,  significantly  (p<0.01)  different  patterns  of  Fc  receptor 
distribution  were  observed  between  T  lymphoblasts  and  null 
lymphoblasts.   l8-63/f  of  T  lymphoblasts  manifested  Fc-IgG  receptors; 
however,  only  4-25?  of  null  lymphoblasts  were  Fc-IgG  receptor 
positive.  In  contrast,  4-22/J  of  T  lymphoblasts  expressed  Fc-IgM 
receptors,  whereas  these  receptors  were  demonstrated  on  17-65/J  of 
null  lymphoblasts.  The  ratio  of  Fc-IgM/Fc-IgG  receptor  expression 
ranged  from  .07-. 58  for  T  lymphoblasts,  in  comparison  to  null 
lymphoblasts  in  which  this  ratio  ranged  from  1.2-6.0.  These  data 
suggest  that  Fc  receptor  expression  by  leukemic  cells  is  an  early 
event  in  cellular  differentiation  of  this  lymphoid  malignancy. 
Furthermore,  these  results  confirm  that  the  demonstration  of  Fc 
receptors  on  these  cells  is  not  a  specific  indicator  of  T  cell 
lineage  as  has  been  previously  reported. 

Recently,  Fc-IgA  receptors  have  been  described  on  purified  human 
T-lymphocyte  populations  from  normal  individuals.   Non  T-cell 
subpopulations  bearing  Fc-IgA  receptors  have  also  been  described.  We 
have  detected  receptors  for  the  Fc  portion  of  IgA  on  both  T  and  null 
(non-T,  non-B)  leukemic  lymphoblasts  from  15  patients  with  ALL.  From 
1.6  to  6.8%   of  the  T-lymphoblasts  of  7  patients  expressed  Fc-IgA 
receptors,  and  0.5  to  3.9/t  of  the  non-T,  non-B  lymphoblasts  of  the 
remaining  8  patients  expressed  Fc-IgA  receptors.  The  expression  of 
IgA  receptors  on  these  cells  may  reflect  the  maturational  state  of 
these  leukemic  lymphoblasts.  The  detection  of  Fc-IgA  receptors  on 
leukemic  lymphoblasts  suggests  that  expression  of  these  receptors  on 
lymphoid  cells  represents  an  early  maturational  event.  Studies 
correlating  these  findings  with  lymphoblast  biochemical  markers  and 
various  in  vitro  immunological  functions  (i.e.,  suppression, 
cytotoxicity)  are  underway. 

Correlation  of  5 'nucleotidase  activity  with  certain  cell  surface 
markers  in  ALL  -  The  ectoenzyme,  5 'nucleotidase,  has  been  detected 
on  the  surface  of  human  lymphocytes.  The  activity  of  this  enzyme  was 
measured  on  the  leukemic  lymphoblasts  of  23  patients  with  untreated 
ALL  and  the  results  correlated  with  conventional  cell  surface 
membrane  markers  (spontaneous  sheep  erythrocyte  rosette  (ER) 
formation,  complement  receptors  and  surface  immunoglobulin).  The 
mean  5 'nucleotidase  activity  of  null  (non-T,  non-B)  lymphoblasts  was 
0.029  nmoles  AMP  degraded/10^  cells/min  which  was  comparable  to 
that  observed  in  normal  lymphocytes  (0.039  nmoles  AMP  degraded/ 10" 
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cells/min) .  However,  a  10-fold  reduction  in  mean  5 'nucleotidase 
activity  was  observed  in  T  cell  lymphoblasts  (0.004  nmoles  AMP 
degraded/10"  cells/min).  This  difference  was  statistically 
significant  (p_<0.001)  and  diminished  enzyme  activity  of  T  cell 
lymphoblasts  correlated  with  the  degree  of  ER  positivity.  These 
findings  offer  additional  evidence  of  the  biological  heterogeneity 
which  occurs  among  immunological  subtypes  of  this  disease.  In 
addition,  the  finding  of  low  5 'nucleotidase  on  ALL  T  lymphoblasts  may 
have  therapeutic  implications:  TJie  low  level  of  enzyme  activity  may 
confer  some  additional  cytolytic  specificity  on  compounds  such  as  the 
adenosine  deaminase  inhibitor  2'-deoxycoformycin  which  depend  upon 
the  accumulation  of  toxic  deoxynucleotides  for  their  cytotoxic  effect. 

3.  Correlation  of  deoxynucleotidyl  transferase  (TdT)  activity  with  cell 
surface  markers  in  ALL  -  We  have  performed  studies  of  TdT  in 
lymphoblasts  from  17  patients  with  ALL.   Lymphoblasts  were  evaluated 
for  sheep  E  rosette  formation  and  for  the  presence  of  complement 
receptors  and  surface  immunoglobulin.  TdT  activity  was  determined 
both  by  an  enzyme  activity  assay,  utilizing  a  H3-guanosine 
triphosphate  substrate  and  oligo-deoxyribonucleotide  as  a  primer,  and 
by  an  indirect  immunofluorescent  antibody  assay  (Dr.  F.  Solium).  Of 
the  17  patients,  9  had  E  rosette  positive  lymphoblasts  (12-82^) 
(i.e.,  T  cells),  and  7  had  null  (non-T,  non-B)  lymphoblasts. 
Lymphoblast  surface  markers  of  one  patient  were  28/K  ER  positive,  12? 
EAC'R,  and  were  Sig  positive.  TdT  enzyme  activity  ranged  from  0-16,8 
nmoles/hr/10°  cells.  By  the  immunofluorescent  technique,  0-100/J  of 
the  cell  populations  were  positive.  Lymphoblasts  from  8/9  patients 
with  T  cell  ALL  demonstrated  no  TdT  activity.   In  contrast,  null 
lymphoblasts  exhibited  TdT  activity  by  enzyme  and/or 
immunofluorescent  assays.  These  data  indicate  that  the  expression  of 
immunological  cell  surface  markers  correlates  with  the  lack  of  TdT 
activity.  Both  of  these  parameters  may  be  an  index  of  the  degree  of 
cellular  differentiation  present  in  leukemic  lymphoblasts. 

4.  Cytochemistry  and  surface  markers  of  lymphoblasts  -  It  has  been 
suggested  that  T-lymphoblasts  may  be  identified  by  certain 
cytochemical  reactions.   In  order  to  test  this  hypothesis,  we 
assessed  the  activity  of  four  cytochemical  reactions  (acid 
phosphatase,  beta-glucuronidase,  alpha-napthyl  acetate  esterase,  and 
alpha-napthyl  butyrate  esterase)  in  the  leukemic  cells  of  24  patients 
with  ALL.  The  lymphoblasts  from  11  cases  formed  E  rosettes  (ER+), 
while  cells  from  the  remaining  14  cases  did  not  form  E  or  EAC 
rosettes  (ER-).  Surface  immunoglobulin  was  demonstrated  in  only  2 
cases,  both  of  which  were  also  ER+.  Two  acid  phosphatase  (AP) 
methods  using  different  couplers,  fast  garnet  GBC  (GBC)  and 
hexazotized  pararosaniline  (HPR),  were  compared.  Using  GBC,  6H%   of 
the  ER+  cases  contained  more  than  755^  strongly  positive  lymphoblasts, 
while  only  H6%   were  strongly  positive  with  HPR.  Conversely,  when  the 
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ER-  cases  were  examined,  1H%   showed  strong  AP  staining .with  GBC  and 
856  with  HPR.  Thus,  although  the  GBC  method  offers  greater 
sensitivity  for  the  detection  of  AP,  assessment  of  AP  activity  alone 
cannot  be  used  as  a  substitute  for  the  E  rosette  tests.  Using  the 
beta-glucuronidase  (EG)  reaction,  the  majority  of  blasts  were 
strongly  positive  in  55/J  of  the  ER+  cases  and  1>^%   of  the  ER-  cases. 
Correlation  between  AP-GBC  and  BG  reactions  was  observed  in  80?  of 
the  cases.  Esterase  activity  also  has  been  used  to  identify  normal  T 
lymphocytes.  However,  in  this  study  the  majority  of  blasts  stained 
for  alpha-naphthyl  acetate  esterase  in  only  2  ER+  cases  and  in  4  ER- 
cases.  Butyrate  esterase  activity  was  not  strong  in  either  group. 
Thus,  esterase  reactions  were  not  useful  in  identifying  ER+ 
lymphoblasts. 

!!.  Suppressor  activity  in  T-cell  leukemia 

Since  it  has  been  shown  that  T  lymphocytes  are  capable  of  manifesting 
either  "helper"  or  "suppressor"  modulatory  effects  on  in  vitro 
immunoglobulin  biosynthesis,  we  are  studying  whether  lymphoblasts 
from  patients  with  T  cell-ALL  are  capable  of  this  type  of 
immunoregulatory  activity.  Studies  of  one  patient  with  T  cell 
leukemia  indeed  demonstrated  the  presence  of  suppressor  activity. 
Interestingly,  this  suppression  of  immunoglobulin  biosynthesis 
required  the  cooperation  of  a  normal  T  cell.  This  was  the  first 
documentation  in  man  of  suppression  of  this  type  (requiring  the 
interaction  of  2  different  cooperating  T  cells)  although  such 
interactions  had  previously  been  demonstrated  in  animal  systems.  We 
have  now  had  the  opportunity  to  study  an  additional  10  patients  with 
ALL.  None  of  the  lymphoblasts  from  these  patients  demonstrated 
suppressor  activity  in  the  immunoglobulin  biosynthesis  assay, 
indicating  that  the  presence  of  this  type  of  functional  immunological 
activity  in  ALL  lymphoblasts  is  relatively  rare. 

Study  of  heterologous  anti-sera  to  leukemic  lymphoblasts 

In  collaboration  with  Drs.  Billing  and  Terasaki,  we  have  been 
studying  the  reactivity  of  lymphoblasts  obtained  from  untreated  ALL 
patients  against  heterologous  antisera  developed  in  rabbits.  These 
antisera  (anti-null,  anti-B,  and  anti-T  lymphoblast)  were  produced  by 
injecting  lymphoblast  cell  lines  (coated  with  antilymphocyte  serum) 
into  rabbits.  Our  intention  is  to  use  the  appropriate  antisera  to 
treat  remission  bone  marrow  which  can'  then  be  cryopreserved  for 
eventual  autologous  marrow  infusion  should  the  patient  relapse  and  be 
refractory  to  conventional  chemotherapy.  In  addition  to  utilizing 
these  heterologous  antisera,  when  possible  we  are  raising  specific 
antisera  against  a  patient's  own  lymphoblasts  to  be  used  for  the  same 
purpose.   (See  Report  06820  for  further  detail). 
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D.  Monocyte-Macrophage  Studies 

1.  Monocyte  function  in  patients  with  systemic  lupus  erythematosus  - 
Recent  results  have  suggested  the  possibility  of  a  defect  in  Fc 
receptor  function  in  the  spleen  and  hepatic  mononuclear  phagocytes  of 
patients  with  SLE.  We  are  studying  the  function  of  peripheral  blood 
monocytes  in  this  disease.  Three  assays  are  being  utilized: 
Monocyte-mediated  antibody  dependent  cellular  cytotoxicity, 
spontaneous  monocyte  cytotoxicity,  and  the  Fc  receptor  avidity 
profile  test.  Evaluation  of  the  peripheral  blood  monocytes  from  more 
than  20  patients  with  this  disorder  has  revealed  no  evidence  of  a 
defect  in  either  Fc  receptor  avidity  or  Fc  receptor  mediated 
cytotoxicity.  These  data  indicate  heterogeneity  in  the  monocyte 
defect  presumed  to  exist  in  SLE. 

2.  Enzyme  studies  in  human  monocytes  -  The  enzyme  NADase  has  been  found  : 
to  be  specifically  present  in  the  mononuclear  phagocytes  of  mice.  We« 
have  confirmed  that  this  specif ity  also  exists  in  humans.  We  are 
currently  evaluating  the  role  of  this  enzyme  as  well  as  that  of 

5 'nucleotidase  in  the  complex  process  of  monocyte-macrophage 
activation. 

3.  Stimulatory  effect  of  BCG  on  granulocyte  recovery 

We  have  conducted  studies  designed  to  determine  whether  immunotherapy 
stimulates  the  recovery  of  granulocytes  following  leukopenia- inducing 
chemotherapy.  Using  a  mouse  model,  we  found  that  pretreatment  with 
the  immunoadjuvant  BCG  resulted  in  a  more  rapid  recovery  of  the 
leukocyte  count  following  treatment  with  cyclophosphamide.  We  also 
found  that  the  more  rapid  recovery  in  BCG-pretreated  mice  occurs  on 
the  basis  of  stimulation  of  the  granuloctye  series  alone.  Moreover, 
we  studied  the  mechanism  of  this  BCG- induced  acceleration  of  myeloid 
recovery:   Serum  levels  of  colony  stimulating  factor  (CSF)  and  the 
number  of  marrow  granulocyte  colony-forming  units  (CFU-c)  were 
markedly  increased  during  recovery  from  leukopenia  in  BCG  treated 
mice,  suggesting  that  rapid  recovery  from  cyclophosphamide-induced 
marrow  suppression  may  be  due  to  BCG-induced  stimulation  of  CSF  and 
an  increase  of  marrow  CFU-c.  We  have  also  investigated  splenic 
myelopoiesis  in  this  model.  Spleen  CFU-c  are  markedly  increased  in 
cyclophosphamide- treated  animals.  However,  profound  augmentation  of  I. 
spleen  CFU-c  was  observed  in  animals  pretreated  with  BCG.  The  use  Of: 
spleen  cell  feeder  layers  to  support  in  vitro  bone  marrow  colony 
formation  has  permitted  us  to  investigate  the  cell  type  involved  in 
the  generation  of  CSF  in  this  system.  Adherent,  esterase-positive 
cells  (i.e.,  macrophages)  appear  to  be  the  source  of  the  elevated 
CSF. 
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4.   Immunological  investigation  of  the  histiocytic  syndromes  -  Since  the 
monocyte-macrophage  is  the  principle  cell  involved  in  the  histiocytic 
syndromes,  we  have  investigated  patients  with  these  disorders  in  an 
attempt  to  learn  whether  the  monocyte-macrophage  system  functions 
abnormally.  Six  patients  v;ith  familial  erythrophagocytic 
lymphohistiocytosis  (FEL)  (a  fatal  familial  syndrome  characterized  by 
abnormal  accumulation  of  non-malignant  histiocytes)  were  found  to  be 
anergic  to  recall  skin  test  antigens  and  to  have  in  vitro  evidence  of 
abnormal  cellular  iimnune  function.  We  found  that  plasma  from 
patients  with  lymphohistiocytosis  suppresses  the  responses  of  normal 
lymphocytes,  and  that  the  suppressive  plasma  is  hyperlipidemic. 
Since  an  association  between  hyper lipidemia  and  suppression  of  in 
vitro  immune  responsiveness  has  recently  been  reported, 
hyper lipidemia  may  be  in  part  responsible  for  the  immune  defects  in 
these  patients.  We  also  evaluated  5  children  with  the  Letterer-Siwe 
variant  of  histiocytosis  X.  Two  of  the  3  patients  tested  were 
anergic,  and  4/5  had  virtually  absent  in  vitro  lymphocyte  blastogenic 
responses  to  specific  antigens  when  tested  in  normal  plasma 
(responses  to  allogeneic  cells  and  non-specific  mitogens  were  normal 
or  only  slightly  depressed).  In  addition,  all  5  patients  were 
hyperlipidemic;  incubation  of  normal  lymphoctyes  in  these 
'hyperlipidemic  plasmas  resulted  in  suppression  of  blastogenic 
responses,  particularly  to  specific  antigens  and  allogeneic  cells. 
In  contrast  to  FEL,  the  patients  with  histiocytosis  X  had  normal 
monocyte-mediated  cytotoxic  effector  function,  and  the  abnormalities 
in  immunoglobulin  levels  and  specific  antibody  synthesis  seen  in  FEL 
were  absent.  Recently,  we  have  had  an  opportunity  to  ^udy  patients 
with  eosinophilic  granuloma  and  Hand-Schuller-Christian  disease.  In 
contrast  to  patients  with  Letterer-Siwe  disease,  these  individuals 
have  normal  cellular  and  humoral  immunity  and  no  evidence  for  a 
plasma  suppressor  factor.  Thus,  our  data  suggest  that  although  the 
different  histiocytic  syndromes  may  share  some  phenotypic 
similarities,  they  are  immunologically  distinct. 

Studies  of  Fc  receptor  expression  in  normal  human  lymphocytes 

Recent  investigation  has  demonstrated  a  physical  transition  of  Fc  receptor 
expression  in  Fc-IgG  receptor-positive  T  cells  following  interaction  with 
IgG  immune  complexes.  The  mechanism  by  which  this  transition  occurs 
apparently  involves  membrane  patching  and  capping  with  resultant 
endocytosis  and/or  shedding  of  the  receptor-ligand  complexes.  We  have 
studied  the  role  of  cytoskeletal  organelles  (microtubules  and 
microfilaments)  in  this  transition  phenomenon.  Drugs  such  as  colchicine 
and  cytochalasin  B,  which  are  known  to  interfere  with  assembly  of 
microtubules  and  microfilaments,  inhibit  the  transition  in  normal 
peripheral  blood  human  T  lymphocytes.  Investigation  of  this  phenomenon  in 
acute  leukemic  lymphoblasts  (T  as  well  as  null  phenotypes)  has  revealed 
that  these  cells,  unlike  normal  T  lymphocytes,  show  only  a  slow  loss  of 
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Fc-IgG  receptors  after  short  term  in  vitro  culture,  and  do  not  acquire 
Fc-IgM  receptors.  The  in  vitro  radiosensitivity  of  T  cell  subsets  (Ty  and 
Ty  cells)  has  also  been  investigated.  Ty  (Fc-IgG  receptor  positive)  cells 
appear  to  be  more  radiosensitive  than  those  with  Fc-IgM  receptors  (Ty 
cells) . 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 

Our  studies  on  the  characterization  of  leukemic  cells  using  immunological  and 
biochemical  markers  have  revealed  the  presence  of  distinct  biochemical 
differences  among  leukemic  lymphoblasts  of  different  immunological 
subclasses.  These  findings  are  of  both  prognostic  and  therapeutic 
significance.   In  addition,  evaluation  of  the  immunological  functions  of  these  s 
cells,  e.g.,  immune  suppression  and  Fc  receptor  status,  is  providing  insight 
into  the  degree  of  differentiation  of  the  various  leukemic  lymphoblast 
populations.   Our  findings  may  lead  to  increasingly  specific  approaches  to  the  i 
chemotherapy  and  immunotherapy  of  acute  lymphoblastic  leukemia. 

Studies  in  recent  years  have  shown  that  the  macrophage-monocyte  system  plays  a  ; 
central  role  in  the  host  defense  against  tumor  and  infection.  The  development  ! 
of  assays  of  human  monocyte  function  and  the  confirmation  of  their  ability  to 
detect  clinical  abnormalities  are  of  singular  importance  in  permitting  further  i 
understanding  of  the  monocyte-macrophage  system  in  human  disease.  The  data 
regarding  the  ability  of  immunotherapeutic  agents  potentially  to  stimulate  the 
recovery  of  granulocytes  following  chemotherapy-induced  marrow  suppression  may 
be  of  value  in  the  treatment  of  patients  with  malignancies.  Our  observations 
on  lipid- induced  immune  suppression  reveal  a  physiologic  interaction  not 
hitherto  appreciated,  and  bear  implications  for  clinical  hyperalimentation. 
Finally,  our  observation  of  the  different  immunological  characteristics  of  the  > 
various  histiocytic  diseases  may  be  of  diagnostic  importance  and  may  provide 
new  insight  into  the  pathogenesis  of  these  diseases. 

Proposed  Course; 

Our  effort  to  characterize  ALL  lymphoblasts  biochemically  and  immunologically 
will  be  expanded.  An  attempt  will  be  made  to  correlate  the  various  findings 
regarding  cell  surface  markers  and  immunological  sub-sets  with  additional 
biochemical  markers.  The  prognostic  and  therapeutic  relevance  of  these 
findings  will  also  be  pursued.   Investigation  into  the  role  of  the 
macrophage-monocyte  in  both  normal  and  disease  states  will  also  include 
studies  designed  to  examine  the  functional  heterogeneity  of  this  system  and 
the  biochemical  nature  of  these  cells  during  the  activation  process.  Our 
findings  regarding  granulopoietic  stimulation  by  BOG  will  be  extended  by  the 
study  of  a  variety  of  immune  adjuvants.  We  plan  to  evaluate  in  animal  systems 
the  potential  therapeutic  (i.e.,  hematopoietic  reconstitution)  efficacy  of  in 
vitro  incubation  of  leukemic  bone  marrow  with  specific  anti-leukemic  antisera, 
and  the  subsequent  infusion  of  such  treated  marrow  into  the  chemotherapy- 
ablated  host.  Finally,  we  will  continue  immune  surveillance  of  patients  with 
malignancies,  with  special  emphasis  on  assessment  of  monocyte-macrophage 
function  in  these  individuals. 
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SUMMARY  OF  WORK  (200  words  or  less  -  underline  keywords)  We  are  Studying  the  Organization  and 
expression  of  SV40  and  adenovirus  2   genomes  contained  in  Ad2-SV40  hybrid  virus 
DNA  molecules.  The  hybrid  viruses  are  also  used  as  models  for  understanding 
the  behavior  of  integrated  genomes.  We  are  also  analyzing  the  behavior  of  SV40 
and  Ad2-transformed  or  lytically  infected  cells  as  a  function  of  the  molecular 
conformation  of  viral  nucleic  acids  within  these  cells,  and  as  a  function  of 
events  which  may  control  (or  be  controlled  by)  viral  replication,  transcrip- 
tion, and  translation.  Secondly,  we  are  analyzing  the  state  and  expression  of 
the  endogenous  AKR  murine  leukemia  virus  genome  in  mice  with  varying  expres- 
sion of  leukemia  and  virus  production,  as  well  as  exploring  the  evolution, 
transmission,  and  relation  to  leukemogenesis  of  various  murine  RNA  viruses. 
Finally,  we  are  concerned  with  production  and  purification  of  Epstein-Barr 
virus  DNA  and  the  use  of  this  reagent  to  explore  molecular  mechanisms  of 
infection  and  oncogenicity  associated  with  this  human  herpes  virus.  Studies 
of  cell  lines  from  human  lymphomas  include  surface  markers,  microviscosity , 
karyotypes,  presence  of  and  infectibility  by  EBV,  growth  characteristics,  and 
morphology.  New  EBV  strains  (African  and  American)  are  studied,  and  we  are 
examining  the  regulation  of  B  cell  activation  by  EBV. 
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Project  Description/ 
Objectives 

1)  To  study  the  genetic  organization  and  expression  of  Simian  Virus  40  (SV40) 
and  human  Adenovirus  2  (Ad2)  by  an  analysis  of  the  varying  segments  of  the 
SV40  and  Ad2  genomes  contained  within  Ad2-SV40  hybrid  virus  DNA 
molecules.  Such  studies  employ  biologic,  biochemical,  biophysical,  and 
electron  microscopic  techniques  to  achieve  genetic  maps  of  these  animal 
tumor  viruses.  The  hybrid  viruses  are  also  employed  as  models  for 
understanding  the  behavior  of  integrated  genomes,  the  phenomenon  of 
integration  appearing  central  to  the  molecular  mechanism  of  viral 
oncogenesis . 

2)  To  analyze  the  behavior  of  SVilO  and  Ad2-transformed  or  lytically  infected 
cells  as  a  function  of  the  molecular  conformation  of  viral  nucleic  acids 
within  these  cells,  and  as  a  function  of  events  which  may  control  (or  be 
controlled  by)  viral  replication,  transcription,  translation  and 
maturation.  The  early  antigens  of-  SV40  and  their  role  in  cell 
transformation  and  tumor  rejection  are  of  particular  interest. 

3)  To  improve  the  production  and  purification  of  Epstein-Barr  virus  (EBV)  DNA 
and  to  use  the  reagent  to  explore  the  molecular  mechanisms  of  infection 
and  oncogenicity  associated  with  this  human  herpes  virus;  to  identify  more 
precisely  the  probable  cell  of  origin  of  Burkitt's  lymphoma  (both  African 
and  American);  to  attempt  to  provide  better  diagnostic  criteria  of 
lymphomas  by  providing  data  at  a  functional  level  which  relate  to  specific 
lymphoma  sub-types;  to  compare  EBV  genome-positive  cell  lines  with  EBV 
genome-negative  lines  and  to  determine  whether  differences  relate  simply 
to  the  presence  of  the  genome,  or  reflect  a  difference  between  cells  which 
can  be  infected  by  EBV  in  vivo  and  cells  which  cannot;  to  determine  the 
relevance  of  different  strains  of  EBV  to  the  range  of  EBV-associated 
diseases  and  to  associate  biological  differences  in  virus  strains  with 
biochemical  differences;  to  study  the  cellular  regulation  of  EBV-infected 
B  lymphocytes. 

4)  To  enhance  our  understanding  of  the  etiology  and  natural  history  of  murine 
leukemia  by  biochemically  analyzing  various  murine  leukemia  viruses,  both 
those  occurring  naturally  as  well  as  laboratory-derived  strains.  We 
believe  that  such  analyses  will  not  only  improve  our  understanding 
regarding  leukemia-causing  viruses,  but  also  our  understanding  regarding 
the  nature  of  high-,  low-,  and  non-leukemic  strains  of  mice.  A  further 
objective  is  to  explore  the  evolution  and  transmission  of  these  viruses, 
using  cells  from  a  variety  of  wild  rodents  and  related  species. 

5)  To  understand  the  mechanism  of  action  of  halogenated  pyrimidines,  e.g., 
lUdR  (drugs  which  activate  production  of  various  viruses,  including  C-type 
RNA  virus,  from  non-producer  cells). 
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ethods  Employed; 


rocedures  for  the  isolation  of  highly  purified  viral  and  cell  macromolecules 
re  continuously  improved  and  new  techniques  for  hybridization  of  viral  and 
ellular  nucleic  acids  are  developed.  A  variety  of  techniques  which  permit 
juantitative  comparison  of  nucleotide  sequences  are  in  use.  This  laboratory 
butinely  employs  equilibrium  density  centrifugation,  analytical  ultra- 
entrifugation,  electron  microscopic  heteroduplex  mapping,  enzymatic 
ragmentation  and  strand  separation  of  viral  DNA,  gel  electrophoresis, 
ydroxyapatite  chromatography,  and  the  in  vitro  synthesis  of  viral  DNA 
robes.   Nucleotide  sequencing  of  specific  viral  RNA  transcripts  is 
vailable.  In  vitro  protein  synthesis  using  cell-free  systems  is  undertaken. 
n  extensive  virus  purification  and  tissue  culture  facility  is  maintained; 
laque  assays  and  CF  or  IF  tests  for  viral-specific  antigens  are  performed, 
jadiolabelled  proteins  are  analyzed  via  autoradiography  or  fluorography; 
ingerprint  analysis  of  the  tryptic  peptides  of  purified  proteins  is  performed 
y  a  two-dimensional  procedure  involving  high-voltage  electrophoresis  and 
ihin-layer  chromatography.  Mouse  breeding  experiments  are  performed  in 
ssociation  with  studies  on  the  genetics  of  RNA  tumor  viruses.  Cloning  of 
ecombinant  DNA  molecules  using  bacterial-vector  systems  is  carried  out. 
mmunological  methods  include  study  of  surface  immunoglobulins  and  rosette- 
lorming  cells  utilizing  a  variety  of  reagents  including  those  made  from  sheep 
rythrocytes,  antibody  and  complement,  and  also  from  fluoresceinated 
lalmonella  typhi.  Reagents  made  from  purified  complement  components  represent 
[n  essential  part  of  the  methodology.  Immune fluorescent  assay  is  used  to 
etect  the  presence  of  EBV  virus  in  tumor  and  tumor  derived  cell  lines,  and 
low  micro fluorimetry  for  characterization  of  distribution  of  cell  size,  DNA 
ontent,  and  protein  content  within  the  cell  population.  Membrane 
icroviscosity  and  cytogenetics  are  also  studied  in  lymphoma  cells,  and  a 
leversed  plaque  assay  is  used  to  study  immunoglobulin  production  by  lymphoid 
ells. 

ajor  Findings; 


.  Studies  on  the  Naturally  Occurring  Murine  Leukemia  Viruses  (MuLV) 

1.   Identity  and  Evolution  of  the  MuLV  Genetic  Material  -  Murine  leukemia 
viruses  can  be  separated  into  three  major  groups,  i.e.,  ecotropic, 
xenotropic  and  amphotropic,  on  the  basis  of  host  range,  interference 
specificity  and  reactivity  with  neutralizing  antibody.  Ecotropic 
MuLV  (mouse-tropic  viruses)  can  exogenously  infect  mouse  cells  but 
not  cells  of  heterologous  species  (except  for  rat),  whereas 
xenotropic  MuLV  generally  cannot  infect  cells  from  Mus  musculus 
exogenously  but  can  infect  cells  of  many  heterologous  species.   In 
contrast,  amphotropic  MuLV  exogenously  infect  mouse  cells  as  well  as 
cells  from  heterologous  species.  By  using  3h  DNA  probes, 
synthesized  in  vitro  from  the  purified  virions,  we  have  demonstrated 
in  various  nucleic  acid  hybridization  assays  that  a  major  portion  of 
the  viral  genome  (60-80?)  is  shared  between  the  three  MuLV  groups. 
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However,  at  least  20/J  of  the  genome  is  unique  to  each  group.  The 
major  portion  of  this  20/J  sequence  is  located  near  the  3'  end  of  the 
molecule,  and  is  assumed  to  code  for  the  'env'  glycoprotein(s) .  We 
have  also  demonstrated  that  while  the  complete  genomes  of  xenotropic 
and  amphotropic  viruses  are  present  in  the  DNA  of  all  inbred  mouse 
strains  (as  well  as  wild  Mus  populations  from  various  locations),  the 
genome  sequences  of  the  ecotropic  (Gross  AKR-type)  MuLV  vary 
considerably  between  strains,  both  qualitatively  and  quantitatively. 
One  group  of  inbred  strains,  with  little  or  no  leukemia  (e.g.,  NIH 
Swiss,  NZB,  129,  C57L),  and  several  wild  Mus  musculus  populations 
from  the  USA  and  from  India,  contain  about  80^  of  the  ecotropic  viral i 
genome  sequences  in  the  cellular  DNA,  but  appear  not  to  contain  the 
205S  which  are  ecotropic-specific.  These  mice  never  produce  an 
AKR-type  ecotropic  virus  either  spontaneously  or  after  treatment  with  , 
various  drugs  known  to  be  activating  agents  for  such  viruses. 
Moreover,  since  these  mice  do  contain  complete  genomes  of  the 
xenotropic  and  amphotropic  viruses,  their  ecotropic  sequences  (80/t) 
are  probably  those  known  to  be  shared  between  the  three  MuLV  groups. 
We  have  purified  the  AKR-ecotropic  specific  sequences  which  do  not 
cross-react  with  xenotropic  or  amphotropic  viruses  and  demonstrated 
that  these  sequences  are  not  present  in  the  non-ecotropic 
virus-producing  strains.  A  second  group  of  inbred  strains  with  a  low  ' 
incidence  of  leukemia  (C57BL,  C57BRN,  BALB/c,  DBA)  does  contain  a 
complete  set  of  AKR-type  ecotropic  viral  genome  sequences  in  the 
cellular  DNA,  but  only  1-2  copies  of  the  set  per  haploid  genome.  A 
third  group  of  inbred  strains,  with  a  very  high  incidence  of  leukemia 
(AKR,  C3H/Fg,  C58),  possesses  4  copies  of  the  complete  ecotropic 
viral  genome  sequences  in  the  haploid  genome. 

These  variations  within  inbred  mouse  strains  with  respect  to  the 
completeness  or  incompleteness  of  sets  of  viral  DNA  sequences,  and 
the  number  of  copies  of  such  sets  in  their  DNAs,  poses  an  important 
question:   Since  a  complete  set  of  ecotropic  genome  sequences  is  not 
present  in  wild  Mus  populations,  what  is  the  source  of  these  genomes 
in  the  AKR,  C3H/Fg,  and  other  highly  leukemic  inbred  strains?  We 
have  attempted  to  answer  this  question  by  analyzing  the  DNAs  of  a 
large  number  of  Mus-related  species.  Our  results  indicate  that  the 
Japanese  mouse  Mus  musculus  molossinus  and  the  Taiwan  mouse  Mus 
musculus  castenous  do  possess  a  complete  AKR-type  ecotropic  viral 
genome.   It  is  noted  in  the  historical  literature  that  some  Japanese  i 
mice  were  imported  to  Europe;  these  mice  must  have  contributed  to  the  i 
gene  pool  of  one  group  of  inbred  mice  (i.e.,  AKR,  058,  C3H/Fg).  The  i 
group  of  inbred  strains  that  lacks  the  complete  ecotropic  genome     ^ 
probably  originated  from  the  present-day  European  or  Asiatic  wild  Mus  J; 
musculus. 
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2.  Bioohemical  analyses  of  amphotropic  and  recombinant  viruses  - 
Recently,  considerable  attention  has  been  given  to  the  MCF  (Mink  Cell 
focus-forming)  type  of  recombinant  viruses  since  they  can  produce  a 
high  leukemia  incidence  in  non-leukemic  strains  of  mice.  By  host 
range,  the  MCF  class  of  viruses  is  amphotropic  in  nature.  On  the 
other  hand,  several  laboratory  strains  which  are  ecotropic  in  their 
host  range  can  produce  an  even  higher  incidence  of  leukemia  than  the 
MCF  strains.  The  origin  and  nature  of  these  laboratory-derived 
viruses  remain  obscure,  and  numerous  attempts  to  re-isolate  such 
viruses  from  inbred  strains  have  failed.  By  using  a  purified 
"ecotropic-specific"  probe  (the  portion  of  AKR  viral  sequences  which 
does  not  cross-react  with  xenotropic  and  amphotropic  viruses)  and  an 
"amphotropic-specific"  probe,  we  have  been  able  to  demonstrate  that 
laboratory-derived  strains,  e.g.,  Moloney  and  Rauscher,  are  also 
recombinant  strains  involving  amphotropic-specific  sequences.  On  the 
other  hand,  MCF  viruses,  isolated  from  pre-leukemic  or  leukemic  mice, 
are  recombinants  between  AKR-ecotropic  virus  and  a  xenotropic  virus 
and  thus  are  phenotypically  amphotropic.  True  amphotrophic  virus, 
although  possessing  a  dual-tropic  host  range,  is  not  a  recombinant 
between  any  of  the  ecotropic  and  xenotropic  viruses  of  laboratory 
mice  thus  far  isolated.  Thus  in  nature,  there  are  at  least  two  sets 
of  sequences,  either  one  of  which  can  specify  the  ability  of  a  virus 
to  grow  in  mouse  cells.  Detailed  genetic  mapping  of  these  sequences 
is  in  progress. 

3.  Correlation  of  the  induction  of  transcription  of  the  AKR  mouse  genome 
by  5-iododeoxyuridine  with  the  activation  of  an  endogenous  murine 
leukemia  virus  -  5-Iododeoxyuridine  (IdUrd)  is  highly  effective  in 
inducing  the  production  of  endogenous  viruses  (e.g.,  RNA-containing 
murine  leukemia  virus)  from  a  variety  of  cell  lines  that  normally  do 
not  release  such  viruses.  For  the  activation  of  murine  leukemia 
virus  by  IdUrd,  its  incorporation  into  cellular  DNA  is  necessary.  We 
have  explored  the  possibility  that  incorporated  IdUrd  qualitatively 
alters  the  trasnscription  of  cell  DNA.   Nucleic  acid  hybridization 
between  radioactive  mouse  unique  DNA  and  RNA  from  the  highly 
activatable  mouse  AKR-2B  cell  line  indicates  that  the  normal  extent 
of  transcription  in  AKR-2B  cells  is  considerably  lower  than  that 
observed  in  other  lines  of  mouse  cells  studied.  Treatment  of  AKR-2B 
cells  with  IdUrd  increases  the  extent  of  transcription  of  unique  DNA 
by  60/t,  which  corresponds  to  an  induction  of  approximately  2.5  x 

10^  gene  equivalents.  Included  among  this  new  set  of  RNA's  are 
sequences  that  are  transcribed  from  the  DNA  genome  of  the  endogenous 
AKR-type  murine  leukemia  virus  present  in  AKR-2B  cells.  IdUrd 
treatment  also  markedly  increases  the  synthesis  and/or  the 
accumulation  of  those  RNA  transcripts  which  are  normally  expressed  in 
untreated  cells.  These  results  suggest  that  IdUrd  stimulates  the 
overall  transcription  activity  of  AKR-2B  cells.   It  is  possible  that 
IdUrd-induced  activation  of  endogenous  murine  leukemia  virus  is  a 
consequence  of  this  stimulation. 
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i|.   Restriction  endonuclease  analysis  and  molecular  cloning  of  endogenous;, 
murine  leukemia  viruses  and  other  virus-related  sequences  -  For  a  ^  ' 
detailed  understanding  of  MuLV  and  their  relation  to  the  host  cells  • 
an  understanding  which  will  hopefully  lead  to  an  explication  of  the 
precise  molecular  nature  of  these  viruses  and  the  mechanism(s)  by 
which  they  cause  leukemia — it  is  advantageous  at  this  time  to  use 
restriction  endonucleases  to  map  the  genomes  of  various  murine 
leukemia  viruses  both  structurally  and  functionally.  Detailed 
biochemitjal  analyses  of  these  viruses  have  been  difficult  to  achieve 
due  to  the  biologic  unavailability  of  enough  reagent  for  such 
studies.  Therefore,  we  have  recently  undertaken  the  molecular 
cloning  of  these  viral  genomes  into  Lambda  bacteriophage.   Extensive i 
analyses  of  the  resultant  MuLV  clones  are  underway. 

Studies  on  viral  transformation  and  the  small  DNA  viruses,  SV40  and  humane 
adenovirus 

1.  Tumor-specific  transolanta.tion  antigen;   Use  of  the  Ad2'*'NDi 

hybrid  virus  to  identify  the  protein  responsible  for  simian  virus  40' 
tumor  re  .lection  and  its  genetic  origin  -  Cells  transformed  by  simian; 
virus  40  (SV40)  possess  a  tumor-specific  transplantation  antigen 
(TSTA)  that  has  the  property  of  immunizing  animals  against  syngeneic: 
tumor  challenge.  We  found  that  the  early  SV40  DNA  segment  present  ii 
the  human  adenovirus  2  (Ad2)-SV40  hybrid,  Ad2+NDi,  is  sufficient 
to  induce  this  SV40-specific  TSTA  in  BALB/c  mice.  Moreover,  studies 
on  the  intracellular  distribution  of  TSTA  activity  in  Ad2+NDi- 
infected  cells,  as  determined  by  the  ability  of  various  subcellular  ( 
fractions  to  immunize  mice  against  syngeneic  tumor  challenge,  have 
suggested  a  correlation  between  this  biological  activity  and  the 
presence  of  the  SV40-specific  28,000  M^  protein  coded  for  by  this 
hybrid  virus.  Both  the  TSTA  activity  and  the  28,000  My,  protein  are 
found  in  the  plasma  membrane  fraction  and  in  the  perinuclear  region 
of  infected  cells  but  are  virtually  undetectable  in  the  cytoplasmic 
fraction.  Using  a  hamster  antitumor  antiserum  that  can  specifically 
immunoprecipitate  the  28,000  M^.  protein,  we  were  able  to 
demonstrate  a  loss  of  TSTA  activity  concomitant  with  the  removal  of 
this  SV40-coded  protein.  Thus,  it  appears  that  antigenic 
determinants  responsible  for  SV40-specific  t»\mor  rejection  in  mice 
are  contained  within  the  28,000  M^.  protein  coded  for  by  the  early 
SV40  DNA  segment  that  extends  from  0.17  to  0.28  map  unit. 

2.  Detection  of  a  transformation-related  antigen  in  chemically  induced  i 
sarcomas  and  other  transformed  cells  of  the  mouse  -  Antisera  prepareiij 
against  BALB/c  Meth  A  sarcoma  in  syngeneic  or  'compatible  F^  mice 
recognize  a  protein  with  an  apparent  molecular  weight  of  53 > 000  in 
extracts  of  35s  methionine-labeled  transformed  BALB/c  cells.  This 
component,  designated  p53,  was  not  detected  in  normal  adult  mouse 
fibroblasts,  lymphoid  cells,  or  hematopoietic  cells  or  in  mouse 
embryo  cells  or  3T3  cells.  An  extensive  variety  of  antisera. 
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including  alloantisera  and  heterologous  antisera  directed  against 
structural  antigens  of  murine  leukemia  viruses,  was  tested  for 
reactivity  with  p53;  other  than  Meth  A  antisera,  only  comparably 
prepared  antisera  against  another  BALB/c  sarcoma,  CMS4,  had  anti-p53 
activity.  All  transformed  mouse  cells  tested  were  found  to  express 
p53;  these  tests  included  chemically  induced  sarcomas,  leukemias, 
spontaneously  transformed  fibroblasts,  and  cells  transformed  by 
simian  virus  40  and  murine  sarcoma  virus.  The  presence  of  p53  in 
tumors  of  no  known  viral  etiology  indicates  coding  by  resident 
cellular  genes;  this  does  not  exclude  endogenous  viruses  as  the 
source  of  coding  sequences  or  the  possibility  that  transforming 
viruses  code  directly  for  p53. 

A  method  for  determining  the  extent  and  copy  number  of  overlapping 
and  non-overlapping  segments  of  integrated  viral  genomes  -  We  have 
analyzed  the  method  of  exhaustive  hybridization  of  single-stranded 
DNA  and  derived  a  general  relationship  between  the  fraction  of  the 
probe  DNA  hybridized  and  the  sizes  and  copy  numbers  of  the  segments 
of  the  viral  genome  integrated  in  cellular  DNA.  The  equations 
employed  can  be  used  to  anlayze  integrated  DNA  comprised  of 
overlapping  as  well  as  non-overlapping  segments  of  the  viral  genome. 
Using  these  equations,  we  have  analyzed  the  adenovirus  2  (Ad2)  DNA 
content  of  a  series  of  hamster  cell  lines  transformed  by  Ad2  and 
several  Ad2-SV40  hybrid  viruses.  We  find  no  evidence  that  the 
integrated  viral  DNA  is  comprised  of  overlapping  segments.  However, 
the  number  of  copies  of  the  integrated  segments  varies  between  lines 
cloned  from  the  same  transformed  isolate,  and  copy  numbers  change 
during  in  vivo  passage  of  transformed  cells. 

Interactions  between  SV40  and  adenovirus  - 

a.   In  permissive  cells  -  In  monkey  cells  dually  infected  with  SV40 
and  adenovirus  (Ad),  two  interactions  occur.  First,  an  early 
SV40  gene  product  acts  to  "enhance"  Ad  replication  in  monkey 
cells  (which  are  otherwise  only  semipermissive  for  Ad 
replication).  Secondly,  an  Ad  function(s)  (probably  early) 
suppresses  SV40  replication  in  monkey  cells  (which  are  otherwise 
permissive  for  SV40  replication) .  Enhancement  has  been  studied 
extensively.  However,  relatively  little  attention  has  been 
given  to  the  concomitant  inhibition  of  SV40  replication  in 
dually  infected  cells,  although  it  is  known  that  inhibition  is 
effected  at  the  level  of  viral  DNA  synthesis.  Viral  dominance 
in  dually  infected  cells  is  of  interest  in  itself.  Moreover, 
since  the  inhibition  of  SV40  DNA  synthesis  in  permissive  cells 
appears  to  be  mediated  by  a  protein  which  also  functions  to 
initiate  cell  transformation  in  semipermissive  or  nonpermissive 
cells,  an  understanding  of  the  processes  involved  during 
interference  with  SV40's  lytic  functions  could  provide  insight 
into  this  protein's  function  in  cell  transformation. 
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Accordingly,  we  have  undertaken  a  study  of  interactions  between 
SV40  and  Ad2  in  permissive  (monkey)  and  nonpermissive  (hamster) 
cells. 

We  have  examined  viral  DNA  synthesis  in  dually  infected  monkey 
cells  by  pulse-labeling  the  DNA  with  radioactive  thymidine, 
extracting  low  molecular  weight  (Hirt)  DNA,  and  analysing  the 
DNA  by  sedimentation  in  alkaline  sucrose  gradients.  Using  this 
method  of  analysis  we  have  studied  dually  infected  cells  under  a 
variety  of  conditions.  Our  results  indicate  that  SV40  DNA 
synthesis  will  be  blocked  in  any  cell  superinfected  with  Ad2  (at 
a  multiplicity  as  low  as  one)  if  superinfection  is  effected 
before  the  onset  of  SV40  DNA  synthesis.  Inhibition  of  SV40  DNA 
synthesis  is  also  observed  in  cells  superinfected  late  in 
infection,  but  the  inhibition  is  less  efficient.  A  study  of 
SV40  DNA  synthesis  during  early  superinfection  has  revealed 
that  inhibition  begins  no  later  than  4  hours  post-Ad2  infection; 
the  rate  of  inhibition  is  maximal  by  8  hours.  Since  Ad2  DNA 
synthesis  is  not  detected  in  dually  infected  monkey  cells  before 
10  hours,  Ad2  DNA  synthesis  per  se  is  probably  not  required  for 
SV40  inhibition.  Moreover,  inhibition  of  SV40  DNA  synthesis  is 
almost  as  efficient  when  all  DNA  synthesis  is  temporarily 
blocked  by  hydroxyurea.  Since  Ad2  DNA  synthesis  is  not 
essential  for  inhibition,  it  follows  that  late  Ad2  mRNA  (and 
protein  synthesis)  is  also  not  required  for  inhibition.  This 
was  tested  directly  by  blocking  late  mRNA  synthesis  with 
actinomycin  D;  under  these  conditions,  inhibition  is  just  as 
efficient  as  when  mRNA  synthesis  is  not  blocked.  Our  conclusion 
is  that  inhibition  is  mediated  either  by  early  Ad2  gene  products 
or  host  proteins  induced  early  in  Ad2  infection.  The  mechanism 
of  inhibition  is  not  known;  however,  a  study  of  SV40  "T"  antigen 
(required  for  initiation  of  SV40  DNA  synthesis)  in  dually 
infected  cells  indicates  that  the  induction  of  this  antigen  is 
not  significantly  different  than  in  cells  infected  with  SV40 
alone.  Still,  Ad2  (or  host)  proteins  could  interact  with  SV40 
Tag  to  prevent  its  initiation  of  SV40  DNA  synthesis.   Equally 
likely,  these  proteins  could  act  on  the  SV40  DNA  itself,  either 
to  prevent  initiation  of  DNA  synthesis  or  to  prevent  elongation 
of  replicating  genomes.  The  kinetics  of  inhibition  suggest  that 
a  critical  stoichiometry  between  inhibitors  and  SV40  genomes  is 
probably  required  to  effect  inhibition;  this  in  turn  suggests 
that  inhibition  is  effected  at  the  initiation  of  DNA  synthesis. 

Experiments  are  also  in  progress  to  determine  whether  Ad2 
superinfection  inhibits  replication  of  the  human  papovavirus  BKV 
in  human  cells;  if  so,  it  may  mean  that  host  factors  are  not 
involved.  Future  studies  will  involve  superinfection  with  Ad2 
DNA  (and  fragments  of  Ad2  DNA)  to  determine  whether  inhibition 
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is  effected  by  specific  regions  of  the  Ad2  genome.  Other 
studies  will  determine  whether  or  not  added  SV40  DNA  fragments 
(e.g.,  from  the  genome's  site  of  initiation  of  DNA  synthesis) 
can  partially  reverse  the  inhibition. 

b.   In  nonpermissive  cells  -  We  are  developing  somatic  cell  hybrids 
formed  from  hamster  cells  transformed  by  SV40  and  by  Ad2.   Using 
these  hybrid  cells,  it  should  be  possible  to  determine  what 
effect,  if  any,  the  simultaneous  presence  of  the  two  oncogenic 
genomes  will  have  on  the  oncogenicity  of  transformed  hamster 
cells.  Similarly,  it  should  be  possible  to  determine  what 
effect  the  presence  of  Ad2  proteins  will  have  on  SV40  "rescue". 
In  addition,  experiments  are  in  progress  to  determine  the  effect 
of  superinfection  of  transformed  cells  on  host  DNA  synthesis. 

Studies  on  Epstein-Barr  Virus  (EBV)  and  diffuse  lymphomas 

1.  Differences  between  Epstein-Barr  virus  (EBV)  genome-positive  and 
negative  lines  and  implications  for  the  cellular  origin  of 
undifferentiated  lymphomas  in  Africa  and  America  -  We  have  derived  25 
B-cell  lines  from  tumor  biopsies,  involved  bone  marrow,  or  malignant 
effusions  in  young  patients  with  undifferentiated  lymphomas.  EBV 
genome-negative  (absent  EBV  nuclear  antigen  and  EBV  DNA)  cell  lines 
(14)  are  aneuploid  and  frequently  contain  a  l4q+  marker  chromosome. 
They  differ  markedly  from  EBV  genome-positive  cell  lines.  They  are 
more  uniform  and  smaller  in  volume;  have  higher  growth  saturation 
densities;  fluoresce  more  brightly  with  anti-immunoglobulin;  express 
lower  levels  of  C3b,  EBV  and  Fc  receptors;  and  have  lower  membrane 
lipid  microviscosity.  EBV  negative  lines  are  not  readily  converted 
to  EBV  positivity  in  vitro.  EBV  genome-positive  cell  lines  include 
lines  from  African  Burkitt's  lymphoma,  tumor-derived  cell  lines 
(aneuploid,  l4q+) ,  EBV  negative  tumors  which  'spontaneously' 
converted  to  EBV  positivity  in  vitro,  and  lines  containing  mixtures 
of  tumor  cells  and  cells  derived  from  normal  lymphocytes  present  in 
the  tumor.  These  lines  do  not  differ  significantly  from  each  other, 
or  from  lines  derived  from  lymphocytes  of  patients  with  infectious 
mononucleosis.  Thus  these  EBV  positive  cell  lines  have  a  common 
cellular  origin.  These  data  suggest  that  undifferentiated  lymphomas 
of  Burkitt  and  non-Burkitt  type  which  do  not  contain  EBV  (probably 
because  of  their  lack  of  EBV  receptors)  arise  from  a  different  cell 
population  than  EBV  positive  African  Burkitt's  lymphoma.  The 
potential  influence  of  EBV  on  phenotypic  characteristics  of  cells, 
and  the  nature  of  cell  lines  which  'spontaneously'  convert  to  EBV 
positivity  in  vitro,  remain  to  be  elucidated. 

2.  Induction  of  complement  receptors  in  cell  lines:  Significance  to 
normal  lymphocytic  differentiation  -  In  two  lymphoma  cell  lines,  EW36 
and  CA46 ,  which  express  low  levels  of  complement  receptors  as  do 
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their  parents  (fresh  tumor  cells),  incubation  with  methylated 
xanthines  results  in  a  marked  increase  in  both  C3b  and  C3d  receptors, 
but  not  C^b  receptors.  We  have  compared  the  affinity  of  the  C3b 
receptor  on  these  cells  with  that  of  the  complement  receptor  on  human 
red  cells,  polymorphs,  and  normal  peripheral  blood  lymphocytes.  The 
latter  cell  types  have  C3b  receptors  which  have  an  approximately  300 
fold  greater  affinity  for  C3b.  In  addition,  the  latter  cell  types 
all  react  with  C4b.  The  induction  of  complement  receptors  in  the  two 
lymphoma  cell  lines  is  associated  with  a  simultaneous  increase  in 
expression  of  EBV  receptors,  and  greater  susceptibility  to  infection 
with  EBV,  as  measured  by  the  induction  of  the  EBV  nuclear  antigen 
(EBNA)  post-infection.  These  findings  are  relevant  to  the  presence 
of  EBV  in  African  Burkitt's  lymphoma.  The  latter  tumor  may  arise 
from  a  more  differentiated  lymphocyte  precursor  -  i.e.  one  which  has 
developed  complement  and  EBV  receptors.  The  complement  receptors  of 
this  particular  cell  type  differ  from  those  of  more  mature  cell  types 
with  regard  to  C3b  and  C4b  expression  in  that  as  cells  become  more 
differentiated  (nodular  lymphoma  or  normal  peripheral  lymphocytes), 
C3b  affinity  increases  and  the  cells  will  bind  C4b.  With  further 
differentiation  towards  a  plasma  cell,  complement  receptor  expression 
is  gradually  lost,  C3d  binding  persisting  longest.  These  studies 
have  provided  insight  into  the  relationship  between  lymphomas  and  the 
putative  normal  cells  of  origin. 

3.  Membrane  lipid  microviscosity  -  Preliminary  studies,  using  the 
technique  of  fluorescence  anisotropy  of  a  fluorochrome  probe 
(Diphenyl  hexatriene)  inserted  into  the  cell  membrane,  have  permitted 
the  characterization  of  lipid  microviscosity  of  various  normal  cell 
types  and  a  variety  of  lymphoid  malignancies.  The  more 
undifferentiated  tumors  have  significantly  lower  microviscosity  than 
well-differentiated  tumors.  This  approach  may  be  valuable  in  that  an 
objective  measurement  of  a  critical  cell  structure  is  made  which 
appears  to  distinguish  lymphoid  diseases  of  different  origin. 
Information  may  be  obtained  which  is  relevant  to  such  issues  as  the 
relationship  between  mediastinal  T-cell  lymphomas  and  T-cell  acute 
lymphoblastic  leukemia.  More  basic  research  is  also  being  undertaken 
regarding  the  influence  of  membrane  lipid  microviscosity  on  the 
expression  of  surface  characteristics.   Insights  into  factors 
affecting  initial  disease  sites,  patterns  of  relapse  in  lymphoid 
malignancies,  and  other  aspects  of  tumor  cell  behavior  may  be 
gained.  Membrane  lipid  content  and  viscosity  may  also  affect  tumor 
cell  sensitivity  to  drug  therapy. 

4.  Cytogenetic  studies  -  In  15/18  patients  with  American  Burkitt's 
lymphoma,  cytogenetic  studies  on  fresh  tumor  cells  or  tumor-derived 
cell  lines  revealed  a  l4q+  chromosomal  abnormality.   In  10  of  these 
patients,  the  l4q+  was  associated  with  an  8q.  A  marker  chromosome  #1 
was  also  found  in  8  patients.  These  studies  indicate  that  in 
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American  BL,  as  well  as  African  BL,  there  is  a  high  frequency  of  the 
8:14  translocation.  In  the  literature,  cytogenetic  studies  on  fresh 
tumor  cells  have  been  reported  in  only  one  patient  with  American 
Burkitt's  lymphoma.  Further  studies  are  in  progress  to  try  to 
determine  the  specificity  of  this  karyotypic  abnormality.  I4q+ 
abnormalities,  but  not  8:14  translocations,  occur  in  a  variety  of 
lymphoid  malignancies  and  immunodeficiency  syndromes. 

5.   EBV  Strains  -  Three  laboratory  strains  of  the  Epstein-Barr  virus 

(EBV)  are  produced  in  sufficient  quantity  for  biochemical  study.  The 
P3HR1  virus,  derived  from  a  patient  with  Burkitt's  lymphoma  (BL), 
induces  early  antigen  in  the  genome  positive  RAJI  cell  line,  but  has 
lost  its  ability  to  transform  human  cord  lymphocytes.  The  B95-8  and 
AG876  viruses  transform  cord  lymphocytes  to  immortalized  growth 
characteristics.  B95-8  was  derived  from  an  infectious  mononucleosis 
(IM)  patient,  but  was  subsequently  passaged  into  lymphocytes  of  a 
cotton-topped  marmoset,  while  AG876  is  BL  derived.  Highly  purified 
viral  DNA  probes  of  each  viral  strain  were  prepared  and  hybridized 
with  cold  EBV  genome-positive,  genome-negative,  and  unlabeled  viral 
DNAs.  The  reassociation  kinetics  and  melting  profiles  of  the 
viral: viral,  viral: cell,  and  cell: cell  DNA  hybrids  were  determined  by 
hydroxyapatite  chromatography.  Results  indicate  that  the  currently 
non-transforming  P3HR1  and  the  transforming  AG875  strains  are  of 
similar  genetic  complexity  in  spite  of  their  different  biological 
properties.  B95-8  viral  DNA  was  again  found  to  lack  15$  of  the 
nucleotide  sequences  present  in  P3HR1  but  was  also  observed  to 
contain  an  additional  17%   of  nucleotide  sequences  of  marmoset  origin 
which  were  not  present  in  the  P3HR1  or  AG876  viral  DNAs.  This  is 
further  supported  by  the  dimorphic  melting  profile  of  B95-8  viral 
DNA,  suggesting  that  the  viral  DNA  has  undergone  recombination  with 
host  cell  DNA.  These  observations  suggest  the  need  for  caution  in 
comparisons  among  these  virus  isolates  since  two  of  these  strains 
(P3HR1,  B95-8)  appear  to  have  undergone  mutation  in  the  laboratory. 
This  further  underscores  the  need  for  new  viral  isolates  of  EBV. 
Further  study  of  this  observation  will  utilize  the  Southern  blotting 
technique  with  hybridization  of  radiolabeled-marmoset  DNA  to  B95-8 
viral  DNA. 

We  have  also  isolated,  purified,  and  initially  characterized  an  EBV 
strain  from  a  patient  with  American  BL.  We  believe  that  this 
represents  the  first  EBV  isolate  (JL-P)  from  an  American  BL  which  has 
been  biochemically  analyzed.  Hybridization  studies  using 
radiolabeled  JL-P  EBV  DNA  with  AG876,  B95-8  and  HRl  DNAs  failed  to 
show  any  significant  difference  between  the  JL-P  DNA  and  that  of 
AG876.  A  similar  association  is  demonstrated  by  restriction 
endonuclease  mapping,  further  suggesting  the  similarity  of  the 
American  BL  isolate  with  that  which  we  recently  isolated  from  an 
African  patient  with  BL(AG876).  Since  EBV  is  only  associated  with  a 
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small  number  of  American  BL  patients  (in  contrast  to  virtually  all 
African  cases),  the  similarity  of  these  viruses  is  intriguing.  In 
view  of  the  lack  of  apparent  clinical  or  histological  differences 
between  the  EBV-associated  and  EBV-negative  cases  of  American  BL,  the 
role  of  EBV  as  an  etiologic  agent  is  brought  into  question. 

6.  Cofactors  and  EBV  -  The  facts  that  EBV  is  associated  with  several 
human  diseases,  and  that  even  in  Africa  less  than  one  child  in  a 
thousand  who  is  exposed  to  EBV  at  an  early  age  eventually  develops 
Burkitt's  lymphoma,  suggest  that  other  factors  operate  in  addition  to 
(or  instead  of)  EBV  to  produce  malignant  transformation.  Among  the 
possibilities  are  other  viruses,  specifically  the  type  C 
oncornoviruses.  Type  C  particles  and  70s  particles  containing 
RNA-dependant  DNA  polymerase  have  been  observed  in  cell  lines  from 
BL.  To  examine  further  the  association  of  oncornovirus  with  human 
lymphomas  and  their  derivative  cell  lines,  we  have  studied  36  African  i 
and  American  lymphomas  and/or  their  cell  lines  for  the  presence  of 
EBV  and/or  oncornovirus  proviral  sequences.  Three  virus  probes  were  ; 
used:   EBV,  amphotropic  1504 -A  MuLV,  and  simian  sarcoma  virus 
(SiSV-1).  DNA  from  each  of  the  6  African  tumors  or  cell  lines 
hybridized  to  78-94$  with  radiolabelled-EBV  DNA.   Of  the  14  American  . 
Burkitt's  tumors,  only  2  (14$)  contained  EBV  sequences  while  9/16 
derived  cell-lines  contained  EBV  sequences.  However,  both  the 
amphotropic  and  SiSV-1  cDNA  probes  failed  to  hybridize  with  any  of 
the  tumor  or  cell-line  DNAs.  Thus,  the  contribution  of 
oncornoviruses  to  the  transformation  state  is  not  substantiated  by 
this  study. 

7.  Induction  of  EBV  -  We  have  continued  our  studies  on  the  effect  of 
corticosteroids  on  the  induction  of  EBV.   Previous  studies  have  shown j 
an  approximately  10-fold  increase  in  the  yield  of  EBV  when  P3HR1 
cells  are  grown  in  the  presence  of  dexamethasone  at  32°C.  We  have 
further  quantitated  the  effects  of  steroids  and  temperature  as 
independent  variables  in  this  process  by  measuring  the  change  in 
EBV-genome  equivalents  by  reassociation  kinetics.  Furthermore, 
similar  effects  of  steroids  and/or  temperature  cannot  be  demonstrated 
in  other  EBV-producing  cell  lines  (B95-8,  AG876,  JL-P) ,  suggesting 
that  this  induction  for  HRl  is  unique.  We  are  also  assessing  the 
effect  of  steroids  on  the  episomal  vs.  integrated  EBV  sequences  in 
the  HRl  cell  line  as  well  as  studying  several  agents  which  may  impair! 
this  induction  process  (Ara-A,  V5531).  The  effect  of  these  agents  on: 
RNA  transcription  is  also  being  investigated. 

8.  Cellular  regulation  of  EBV-infected  lymphocytes  in  man  -  In 
collaboration  with  the  Metabolism  Branch,  we  have  been  studying  the 
ability  of  EBV  to  induce  immunoglobulin  secretion  in  B  lymphocytes 
using  a  reversed  plaque  assay.  Knowledge  of  the  cellular  regulation 
of  B  cell  activation  by  EBV,  apart  from  its  importance  to  basic 
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immunology,  may  provide  insight  into  possible  pathogenetic  mechanisms 
of  EBV-associated  B-cell  malignancies.  We  have  shown  that  EBV  will 
induce  adult  B  lymphocytes  to  secrete  immunoglobulin  of  G,  A  and  M 
heavy  chain  classes,  and  that  helper  T  cells  are  not  required  [as 
they  are,  for  example,  for  pokeweed-mitogen  (PWM)  activation  of  B 
cells] . 

Studies  with  lymphocytes  derived  from  patients  with  infectious 
mononucleosis  (IM)  have  demonstrated  a  powerful  suppressor  effect  of 
T  cells  derived  from  IM  patients,  but  a  normal  ability  of  isolated  B 
cells  to  secrete  immunoglobulin.  Overactivity  of  suppressor  cells 
could  account  for  the  rare  occurrence  of  hypogammaglobulinemia 
following  IM.  Underactivity  or  failure  to  develop  suppressor  T  cells 
could  be  partly  or  wholly  responsible  for  the  rare  examples  of  fatal 
lymphoprroliferation  following  infection  with  EBV,  and  similar 
pathogenetic  mechanisms  may  be  involved  in  the  development  of  African 
Burkitt's  lymphoma.  We  have  also  demonstrated  the  induction  by  PWM 
of  suppressor  T  cells  in  human  umbilical  cord  blood,  but  B 
lymphocytes  from  the  same  source  differ  from  adult  B  lymphocytes  in 
that  they  will  only  secrete  IgM  in  response  to  EBV  activation. 

We  believe  that  further  studies  of  the  regulation  of  normal  B  cell 
activation  may  provide  a  different  perspective  on  malignancies  of  B 
lymphocytes . 

.tgnificance  to  Biomedical  Research  and  the  Program  of  the  Institute: 

|i  studies  on  the  mouse-tropic,  xenotropic,  and  amphotropic  murine  leukemia 
iruses,  our  objective  is  to  correlate  specific  leukemia  virus  sequences  with 
.becific  biological  events,  especially  leukemogenesis .  Comparative  study  of 
le  genetic  information  specified  by  different  murine  leukemia  virus  sequences 
.:i  different  strains  of  mice  is  now  feasible,  and  we  believe  that  it  will  be 
jDSsible  to  determine  the  evolutionary  origin  and  transmission  of  murine 
Bukemia  virus  infection.  Our  studies  have  explained  why  only  some  mice 
ifoduce  virus  and  develop  leukemia  even  though  all  mice  may  contain  MuLV 
■iitigens.  Moreover,  it  has  been  established  that  a  major  mouse  chromosomal 
pcus  for  the  production  of  MuLV  is  in  fact  composed  of  MuLV  nucleotide 
i'squences,  and  is  not  merely  a  host  locus  which  permits  the  expression  of 
3mote  viral  functions.  Finally,  our  recent  studies  suggest  that 
fecombination  between  the  genomes  of  various  naturally  occuring  murine  viruses 
iky  be  the  necessary  and  sufficient  event  which  eventuates  in 
jaukemogenicity.  It  should  be  emphasized  that  these  studies  concern  known  and 
bntrolled  host  genetics.  We  believe  that  these  studies  will  guide  the 
naming  of  testable  hypotheses  in  human  leukemia,  wherein  a  proven  leukemia 
Lrus  has  not  been  characterized  and  where  the  genetics  of  the  disease  are  not 
hown  and  cannot  be  controlled. 

tjr  studies  of  Ad2-SV40  hybrids  have  made  a  significant  contribution  to 
howledge  of  genetic  organization  and  expression  of  the  two  tumor  viruses 
aring  lytic  infection  and  oncogenesis.  Moreover,  these  hybrid  virus  studies 
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offer  insight  into  the  state  and  expression  of  integrated  heterologous  DNA  in 
general,  and  must  be  considered  in  planning  the  type  of  "genetic  engineering" 
experiments  possible  with  recombinant  DNA  technology. 

Whether  a  specific  viral  infection  will  lead  to  virus  production  or  to  cell 
transformation  depends  entirely  upon  the  interaction  between  the  incoming 
virus  and  the  host  cell  involved.  At  the  molecular  level,  such  interactions 
may  occur  between  virus-specific  macromolecules  and  macromolecules  specified 
by  the  host.  Our  studies  with  Ad2  and  SV40-antigens  are  directed  toward  an 
understanding  of  these  interactions;  our  hope  is  to  provide  a  better  under- 
standing of  the  mechanisms  of  viral  infection  and  oncogenesis.  Since  the 
presence  of  tumor-specific  transplantation  antigens  in  viral-induced  tumor 
cells  may  permit  immune  modulation  of  the  growth  of  antigenic  tumors,  the 
biochemical  characterization  of  such  macromolecules  is  of  potential 
importance.  Our  ability  to  assign  the  tumor  rejection  activity  induced  by 
SV40  to  a  specific  polypeptide  chain  (28K)  should  permit  study  of  the 
molecular  mechanism  of  action  of  a  single  macromolecule  in  this  regard. 

EBV  is  closely  associated  with  at  least  three  human  diseases  -  infectious 
mononucleosis,  African  Burkitt's  lymphoma  and  nasopharyngeal  carcinoma.  As 
such  it  represents  a  potential  human  tumor  virus,  and  clarification  of  its 
role  in  the  diseases  with  which  it  is  associated  is  of  paramount  importance. 
Studies  on  the  induction  of  EBV  with  corticosteroids  may  clarify  the 
relationship  of  EBV  to  the  host  cell  since  they  suggest  that  the  viral  genome 
may  be  influenced  by  mechanisms  which  regulate  the  transcription  of  unique 
genes  in  differentiated  cells.  Such  information  is  pertinent  to  an 
understanding  of  the  association  between  latent  virus  infection  and 
oncogenesis  -  both  of  which  are  important  characteristics  of  the  herpes  virusi 
group  as  a  whole.  Studies  of  different  strains  of  EBV  will  help  to  determine! 
whether  or  not  differences  in  virus  properties  are  relevant  to  the  associatio: 
of  EBV  with  sub-clinical,  benign  and  malignant  diseases.  Finally,  our  use  of 
better  defined  reagents  is  revealing  differences  in  the  surface  receptors  of 
lymphoma  cells  which  were  previously  not  realized,  and  which  may  be  important 
in  more  precisely  defining  the  counterpart  normal  cell.  Hopefully  these 
findings  will  provide  an  improvement  in  the  classification  of  lymphomas  as 
well  as  permitting  more  selective  therapy. 

Proposed  Course; 

We  shall  continue  to  employ  various  biochemical  and  biological  techniques 
(including  cloning  of  MuLV  sequences  in  bacterial-vector  systems)  to 
distinguish  between  the  viral  sequences  specified  by  different  endogenous 
murine  leukemia  viruses  in  the  DNA  of  mice  with  differing  expression  of  MuLV 
information.  DNA  from  other  rodent  species  will  be  tested  for  homology  with 
various  MuLV  DNA  probes,  and  these  studies  should  speak  to  the  evolutionary 
origin,  transmission,  completeness  and  expression  of  the  MuLV  genome. 
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Jiudies  employing  the  nondefective  Ad2-SV40  hybrid  viruses  will  emphasize  the 
sjitigenic  relationships  between  each  of  the  early  SV40-specific  proteins  and 

tempt  to  identify  the  antigenic  determinants  and  molecular  structure 
responsible  for  each  of  the  SV40  immunological  and  functional  activities.  It 
hs  been  suggested  that  SV40  T  antigen  may  have  a  pleiotropic  effect  on 
\irious  cellular  functions  in  viral  transformation.  Since  each  of  the 
/I2-SV40  hybrid  viruses  has  been  shown  to  synthesize  SV40-specific 
plypeptides  of  different  molecular  weights  but  with  overlapping  amino  acid 
aquences,  we  shall  attempt  to  use  the  hybrids  to  map  the  "active  sites"  of 
\.rious  cellular  functions,  especially  transformation,  and  the  various 
foperties  of  T  antigen  (which  appears  to  be  coded  by  the  entire  early  region 
c'  the  SV40  genome). 
I 

V(.th  respect  to  wild-type  adenovirus  and  SV40,  we  shall  further  explore  their 
iiteractions  in  doubly  infected  cells,  particularly  Ad  inhibition  of  SV40 
erly  functions.  We  shall  use  fragments  of  SV40  (and  hybrid)  DNA  to 
omplement  SV40  temperature-sensitive  mutants  at  nonpermissive  temperatures, 
r  this  approach  is  successful,  it  should  be  possible  to  superinfect  with  Ad2 
DA  fragments  and  determine  which  part(s)  of  the  Ad  genome  inhibit  early  SV40 
functions.  If  specific  Ad2  DNA  fragments  can  be  demonstrated  to  block  early 
S40  functions,  it  will  be  of  great  interest  to  see  whether  they  interfere 
wth  SV40  transformation. 

ll  our  experiments  with  Epstein-Barr  virus,  we  shall  continue  to  optimize  the 
sfstem  for  production  and  purification  of  this  virus  and  its  DNA.  We  shall 
rrasure  the  genetic  relatedness  of  EBV  strains  of  different  origin,  study  the 
rlationship  between  EBV  DNA  and  host  cell  DNA,  and  try  to  relate  our  findings 
ti  EBV-associated  human  disease.  Further  studies  are  planned  of  the  mechanism 
cj  steroid  induction  of  EBV  -  e.g.,  the  role  of  steroid  receptors.  We  shall 
also  continue  in  our  efforts  to  determine  whether  the  induction  of  receptors 
cj  lymphoma  cells  is  brought  about  by  direct  switching  on  of  a  unique  gene, 
rjpresenting  a  differentiation  step,  and  whether  or  not  cyclic  AMP  is 
iivolved.  In  addition  we  shall  attempt  to  develop  reagents  which  give  a  much 
geater  degree  of  precision  in  identification  of  surface  receptors.  These 
s.udies  will  be  extended  by  examining  other  functional  characteristics  of 
tmor  cells  or  their  derived  lines  (e.g.,  membrane  microviscosity)  and 
crrelating  such  a  functional  classification  of  lymphoma  with  morphology  and 
Clinical  course. 
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has  been  performed.   DNA  damage  and  repair  following  exposure  to  intercalating 
agents  including  light-sensitive  compounds  (psoralens)  have  been  further 
explored.  Characteristics  of  drug-DNA  complexes  for  both  psoralen  derivatives 
and  for  diacridines  have  been  measured.  An  iji  vitro  tumor  cell  cloning 
technique  has  been  explored  with  regard  to  the  growth  of  various  kinds  of 


tumors  and  the  excretion  of  knovm  tumor  cell  markers. 
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Objectives; 

1.  To  develop  and  apply  clinically  useful  assay  systems  for  chemotherapeutic 
agents. 

2.  To  characterize  the  pharmacokinetics  and  distribution  of  chemotherapeutic 
agents  and  related  compounds  and  thereby  enhance  their  clinical  utility. 

3.  To  utilize  in  vitro  cell  culture  techniques  to  investigate  both 
sensitivity  and  resistance  to  chemotherapeutic  agents. 

4.  To  utilize  in  vitro  biochemical  and  biophysical  measurements  to 
characterize  the  interactions  of  chemotherapeutic  agents  and  related 
compounds  with  whole  cells  and  subcellular  components. 

5.  To  characterize  the  biochemical  effects  of  chemotherapeutic  agents  on 
subcellular  components  and  on  whole  cells  with  regard  to  damage  and  repair 
of  lesions  produced  by  such  agents. 

Major  Findings  and  Methods: 

A.  Studies  on  Methotrexate  (MTX)  transport 

Having  previously  demonstrated  probenecid  inhibition  of  methotrexate 
transport,  both  in  the  kidney  and  in  the  central  nervous  system,  we  have 
utilized  this  background  in  measurements  of  methotrexate  efflux  from  the 
CSF  in  man.  By  comparing  the  pharmacokinetics  of  methotrexate  to  those  of 
a  bulk  flow  marker  (DTPA),  and  by  the  utilization  of  pretreatment  with 
acetazolamide  (Diamox,  a  bulk  flow  inhibitor)  as  well  as  pretreatment  with 
probenecid,  we  have  been  able  to  demonstrate  that  the  pharmacokinetics  of 
CSF  methotrexate  excretion  in  man  are  consistent  with  both  active  and 
passive  transport  components. 

B.  Applications  of  the  citrovorum  factor  assay 

Utilizing  a  citrovorum  factor  assay  which  was  developed  in  this  laboratory 
and  is  usable  for  both  N'5-formyl  tetrahydrofolic  acid  (citrovorum  factor 
or  leukovorin)  and  5 'methyltetrahydrof olic  acid,  we  have  measured  the 
cross-over  of  citrovorum  factor  and  5'methyltetrahydrofolate  from  plasma 
to  CSF  in  primates  and  in  man.   The  results  indicate  that  the 
5 'methyltetrahydrof olate  crosses  the  blood-brain  barrier  to  a  much  greater , 
extent  than  the  5-formyl  derivative.  We  have  also  had  the  opportunity  to 
measure  folic  acid  derivatives  in  a  patient  who  received  a  massive 
overdose  of  intrathecal  methotrexate.  Subsequent  kinetics  of  both 
citrovorum  factor  and  5'methyltetrahydrofolate,  in  the  cerebrospinal  fluids 
and  in  the  plasma,  were  measured  and  are  compatible  with  results 
previously  obtained  in  primates.  Citrovorum  factor  has  a  short  and 
methyltetrahydrofolate  a  long  half-life. 
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Evaluation  of  the  Syva  Corp.  assay  for  methotrexate 

In  collaboration  with  Drs.  R.  Donehower  and  W.  A.  Bleyer,  we  have 
evaluated  a  new  commercially  available  system  from  the  Syva  Corporation 
which  utilizes  an  "emit  assay"  wherein  the  compound  in  question,  in  this 
case  methotrexate,  is  bound  to  an  enzyme  (in  this  case, 
glucose-6-phosphate-dehydrogenase),  and  an  antibody  to  the  compound  is 
bound  to  the  complex.  The  binding  of  the  antibody  to  the  enzyme-drug 
complex  inactivates  the  enzyme.  One  can  therefore  measure  the  drug  level 
as  a  function  of  the  enzyme  activity  that  can  be  measured  in  the  presence 
of  varying  amounts  of  free  drug.  We  were  interested  in  1)  establishing 
the  limits  of  clinical  utility  of  this  assay  procedure  and  2)  examining 
the  possible  interference  by  various  methotrexate  metabolites  with  an 
assay  procedure  such  as  this  which  employs  an  antibody.  We  have  found 
that  the  compound  2-4-diamino-N-lO-methylpteroic  acid  (DAMPA)  competes  for 
the  antibody  on  a  one  to  one  basis.  7-hydroxymethyl  methotrexate  and 
N-10-methyl  tetrapteroic  acid  do  not  compete  significantly  in  this  assay 
system.   None  of  the  three  metabolites  compete  in  either  of  the  other 
available  assays  (the  enzyme  inhibition  assay  or  the  competitive  protein 
binding  assay)  to  a  significant  extent  at  concentrations  ranging  from  10 
times  to  one-tenth  of  the  methotrexate  concentrations  present  in  a  plasma 
sample.  The  Syva  assay  system  appears  to  be  accurate  to  the  range  of 
approximately  10"7m  methotrexate  in  plasma  or  serum,  and  in  no  case 
gives  a  lower  value  than  the  actual  methotrexate  concentration  present  in 
plasma  when  metabolites  are  also  present.  We  believe  that  the  metabolites 
become  significant  components  of  the  measured  methotrexate  concentration 
at  24-U8  hours  subsequent  to  a  6  hour  infusion,  and  it  would  therefore  be 
at  these  timepoints  that  the  Syva  assay  system  would  be  subject  to  the 
greatest  error. 

In  vitro  cytotoxicy  of  antifolates  using  a  soft  agar  cloning  technique 

1.   Effect  of  probenecid  -  Animal  experiments  and  the  results  outlined  in 
#A  have  indicated  that  probenecid  can  affect  the  pharmacokinetics  of 
methotrexate  both  systemically  and  in  the  cerebrospinal  fluid  so  as 
to  prolong  methotrexate  half-lives  and  the  consequent  duration  of 
tumor  cell  exposure.  We  therefore  proceeded  in  collaboration  with 
Drs.  D.  Ganji,  D.  G.  Poplack,  and  W.  E.  Ross  to  investigate  the  in 
vitro  cytotoxicity  of  methotrexate  in  the  presence  of  probenecid 
using  L1210  mouse  leukemia  cells  and  a  soft  agar  cloning  technique. 
The  results  indicated  that  probenecid  itself  had  virtually  no  effect 
on  the  cloning  efficiency  of  L1210  leukemia  cells,  but  that  the 
effect  of  methotrexate  on  the  cloning  efficiency  was  markedly 
affected  by  the  simultaneous  presence  of  probenecid,  this  efficiency 
being  one  and  one-half  logs  higher  than  in  the  absence  of 
probenecid.   This  effect  was  dependent  upon  the  concentration  of 
probenecid  present  in  the  medium,  with  virtually  no  effect  measured 
at  27.5  mg/ml  and  a  maximal  effect  at  approximately  275  mg/ml.   The 
higher  concentration  corresponds  to  the  highest  pharmacologically 
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achievable  concentration  of  probenecid  in  man.  Flow 
fflicrofluorimetry,  measurement  of  growth  kinetics,  and  intracellular 
methotrexate  concentrations  in  L1210  in  the  presence  and  absence  of 
probenecid  appear  to  indicate  that  this  effect  is  not  related  to  the  i 
transport  of  methotrexate  into  cells  or  to  the  efflux  of  methotrexate 
out  of  cells,  but  may  be  related  to  slowed  progression  of  L1210  cells 
through  the  cell  cycle  in  the  presence  of  probenecid.   This 
interpretation  is  supported  by  kinetics  in  the  presence  of  probenecid 
which  indicate  a  retardation  of  growth  as  measured  by  cell  number  at 
a  given  interval  of  time  following  probenecid  addition  to  the 
medium.   This  effect  on  cell  growth  appears  to  be  dose-dependent  and 
may  result  in  a  decreased  fraction  of  cells  entering  the  sensitive   ; 
phase  of  the  cell  cycle,  i.e.,  the  S  phase,  in  the  presence  of 
probenecid  (as  compared  to  the  number  entering  S  phase  without 
probenecid).  Measurements  of  the  interaction  of  probenecid  with 
dihydrofolate  reductase,  performed  by  Dr.  W.  A.  Bleyer,  indicate  a 
maximal  inhibition  of  dihydrofolate  reductase  of  approximately  20$ 
(at  1,000  mg/ml  probenecid),  which  would  be  insufficient  to  account 
for  the  observed  data.  Other  explanations  for  this  observed  effect 
of  probenecid  on  methotrexate  cytotoxicity  are  currently  under 
investigation. 

2.   In  vitro  correlates  of  MTX  "C  X  T"  -  The  technology  used  in  the 
experiments  outlined  in  #1  allowed  us  to  explore  another  question 
regarding  the  use  of  methotrexate,  i.e.,  in  vitro  correlates  of  the 
"concentration  x  time"  methotrexate  regimens  used  clinically. 
Cloning  efficiencies  measured  as  a  function  of  time  of  exposure  and 
concentration  of  MTX  were  performed  using  L1210  leukemia  cells. 
Concentration  ranges  between  10~9  M  and  10~3  M  methotrexate  were 
employed  and  time  intervals  up  to  48  hours  were  measured.  The 
results  indicated  that  above  concentrations  of  10~°  M,  the  main 
determinant  of  cytotoxicity  in  terms  of  cloning  efficiency  was  the 
time  of  exposure,  with  the  slopes  of  survival  on  semi-log  plots  (as  t 
function  of  time)  being  essentially  identical  for  concentrations 
above  10~"M.   These  results  have  been  verified  in  human  Burkitt's 
lymphoma  cells  using  a  cloning  assay  in  collaboration  with  Dr.  J. 
Ducore.   The  results  indicate  that  above  a  threshold  methotrexate 
concentration,  the  tumor  cell  kill  is  mainly  determined  by  the  time 
of  exposure.   Therefore  increasing  concentrations  above  this 
threshold  results  in  greater  toxicity  but  no  greater  cell  kill, 
whereas  increased  time  of  exposure  at  the  threshold  concentration 
results  in  increasing  tumor  cell  kill.  Extension  of  these  results 
and  their  application  to  clinical  treatment  are  now  underway. 

E.  Structural  limitations  on  the  intercalation  of  diacridines  into  DNA  -  We 
have  completed  measurements  on  a  series  of  derivatives  of  9-aminoacridine 
in  collaboration  with  Drs.  M.  Waring  and  E.  S.  Canellakis.  These 
measurements  indicate  that  diacridines,  which  are  formed  from  two 
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molecules  of  9-aminoacridine  connected  by  a  methylene  bridge  of  varying 
chain  length,  bind  to  DNA  by  bifunctional  intercalation  of  the  acridine 
rings,  so  long  as  the  chain  lengths  are  sufficient  to  permit  both  rings  to 
lie  between  base  pairs.  This  occurs  at  chain  lengths  of  6  or  more,  but 
does  not  occur  at  chain  lengths  of  3,  4,  or  5.  These  results  appear  to 
refute  the  hypothesis  initially  proposed  by  Crothers  that  intercalation 
cannot  occur  between  adjacent  base  pairs.  Model  building  studies  in 
conjunction  with  these  experiments  indicate  that  chain  lengths  of  5,  6,  or 
7  are  insufficient  to  allow  the  bifunctional  intercalation  to  occur  other 
than  between  adjacent  base  pairs.  These  findings  are  significant  in  that 
they  may  improve  our  understanding  of  antitumor  agents  which  bind  to  DNA 
by  intercalation,  such  as  adriaraycin  or  daunomycin. 

Studies  on  the  Psoralens 

The  psoralens  are  a  class  of  photoreactive  alkylating  agents,  two 
derivatives  of  which  [5 '8  trimethoxypsoralen  (TMP)  and  8'methoxypsoralen 
(8-MOP)  ]  are  in  clinical  use  for  the  treatment  of  psoriasis.  We  have 
employed  the  techniques  of  alkaline  elution,  soft  agar  cloning,  and  liquid 
culture  cloning  to  assess  the  effects  of  these  derivatives  on  whole 
cells.  Psoralen  and  its  derivatives  are  known  to  react  exclusively  with 
DNA  and  RNA  and,  in  particular,  with  the  pyrimidine  bases  thymine  and 
uracil.  The  kinetics  of  formation  of  bifunctional  DNA  crosslinks  in  whole 
cells  have  been  assessed  using  the  alkaline  elution  technique.  We  have 
found  that  the  formation  of  the  cross  links  is  linearly  related  to  the 
concentration  of  the  drug.  There  is  a  second  order  (quadratic)  relation 
to  the  total  light  exposure.  These  results  are  consistent  with  previous 
experiments  carried  out  on  purified  DNA  in  other  laboratories.  We "have 
verified  that  there  is  no  reaction  with  protein-containing  components  of 
cells  and  that  no  nucleic  acid-protein  linkages  are  formed.  We  have 
characterized  the  spectrum  of  wave  lengths  v/hich  are  effective  in  forming 
DNA  cross-links  with  and  without  psoralen  derivatives  present.   We  have 
also  assessed  the  relation  between  the  formation  of  these  crosslinks  and 
cytotoxicity  in  human  lymphoblastoid  lines.   In  collaboration  with  Dr.  K. 
Kramer,  we  have  found  that  the  cytotoxicity  of  psoralen  is  directly 
related  to  the  extent  of  DNA  cross-link  formation. 

As  a  consequence  of  this  work  and  in  view  of  previous  studies  relating  to 
viral  inactivation  by  psoralens,  a  clinical  study  is  being  initiated  to 
evaluate  the  effectiveness  of  these  compounds  in  treating  patients  with 
cancer  who  develop  clinically  apparent  herpes  zoster  infections. 

Spectroscopic  measurements  (dichroism)  on  oriented  samples  of  DNA  using 
psoralen  and  its  derivatives  appear  to  confirm  the  results  initially 
obtained  by  Hearst  and  others  which  indicate  that  psoralens  bind  to  DNA  by 
intercalation,  and  remain  intercalated  when  the  covalent  bonds  are 
formed.  There  appears  to  be  a  slight  twist  induced  with  respect  to  the 
base  planes  upon  formation  of  bifunctional  covalent  linkage. 
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G.  Qualitative  and  quantitative  aspects  of  intercalator-induced  DMA  strand 
breaks  -  The  intercalating  agents,  adriamycin  and  ellipticine,  were 
previously  found  to  produce  DNA  strand  breaks  associated  with  DNA-protein 
crosslinks  in  mouse  leukemia  L1210  cells.  The  current  work  explores  the 
nature  of  the  agents  that  produce  this  effect  and  the  quantitative 
relationship  between  the  breaks  and  crosslinks.  The  protein-associated 
DNA  breaks  were  produced  by  a  wide  variety  of  intercalators  in  addition  to 
the  above-mentioned  compounds:  actinomycin  D,  daunomycin,  ethidium  and 
lucanthone  (miracil  D) .  Treatment  with  several  drugs  that  bind  to  DNA 
without  intercalation,  or  that  inhibit  DNA  synthesis  without  binding  to 
DNA,  did  not  cause  DNA  breaks.  The  strand  break  and  crosslink  frequencies 
were  found  to  be  within  a  factor  of  2  of  each  other  over  a  range  of 
concentrations  of  adriamycin  and  ellipticine.  It  is  proposed  that 
intercalation- induced  distortion  of  the  DNA  helix  leads  to  strand  scission 
by  a  nuclease  which  becomes  bound  to  one  terminus  of  the  break  so  as  to 
form  a  DNA-protein  crosslink. 

H.  Degradation  of  DNA  fluorochromes  -  Several  models  of  flow  cytometers 
attempt  to  measure  both  cell  volume  and  DNA  content  simultaneously, 
utilizing  an  optical  measurement  and  a  simultaneous  current  measurement 
with  the  current  being  passed  through  the  measurement  stream.  It  was 
noted  that  the  fluorescence  produced  by  the  marker  dye  (ethidium  bromide, 
propidium  iodide,  or  mithramycin)  which  is  bound  to  the  DNA  was  diminished 
under  these  circumstances,  giving  falsely  low  measurements  of  DNA 
content.   In  collaboration  with  members  of  the  Laboratory  of  Pathology,  we 
demonstrated  that  this  reduction  in  fluorescence  is  due  to  an  actual 
oxidation  of  the  dye  by  chlorine  gas  generated  by  the  current.   This  was 
demonstrated  circumstantially  by  showing  that  both  absorption  and 
fluorescence  of  dye  solutions  and  dye-DNA  solutions  were  diminished,  with 
no  change  in  the  quantum  yield  of  the  dye,  after  exposure  to  currents 
passed  through  these  solutions.  We  also  demonstrated  that  chlorine  gas 
passed  through  solutions  of  the  dye  would  show  the  same  effect  as  current 
being  passed  through  the  solution. 

I.  Human  tumor  stem  cell  assay  -  The  human  tumor  stem  cell  assay  is  based  on 
a  supplemented  soft  agar  system  which  appears  to  support  the  growth  of 
fractions  of  human  tumor  cells  from  a  variety  of  tumor  types.   It  has  the 
potential  for  permitting  selection  of  appropriate  chemotherapy  for 
patients  on  an  individual  basis  and  as  an  j^  vitro  screening  procedure. 
Preliminary  trials  in  this  regard  have  been  reported  by  Hamburger  and 
Salmon.  We  have  utilized  essentially  the  same  system  and  have  attempted  :; 
further  to  characterize  the  system  itself  both  in  regard  to  which  types  of  j 
tumors  would  or  would  not  grow  using  this  soft  agar  technique  and  to     ; 
confirm  that  the  cells  growing  in  agar  are  malignant  and  representative  of 
the  tumor  type  from  which  they  were  derived.  To  date  a  wide  variety  of 
tumors  of  various  derivations  have  been  cultured  in  this  system. 
However,  it  is  apparent  that  within  each  tumor  type,  not  all  samples 
result  in  measurable  growth.  It  also  has  become  clear  that  the  plating 
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efficiency  of  the  tumor  samples  is  quite  low.  Efforts  are  therefore  being 
made  to  improve  the  plating  efficiency  on  a  consistent  basis  and  then  to 
assess  the  variations  of  growth  within  each  tumor  type  and  among  the 
various  tumor  types. 

In  order  to  confirm  the  fact  that  the  in  vitro  colonies  in  agar  are 
representative  of  the  tumors  from  which  they  are  derived,  we  have  explored 
histology  and  the  excretion  of  tumor  markers.  Multiple  histologic 
preparations  have  indeed  shown  that  the  colonies  in  soft  agar  contain 
cells  which  appear  malignant.  Serial  specimens  obtained  from  tumors  in 
culture  have  shown  progressively  rising  titers  of  markers  which  were 
characteristic  of  the  tumor  cells  in  the  patient.  These  markers  include 
catecholamines,  VMA,  stomatostatin,  melanogens  and  phosphatase. 

We  have  also  attempted  to  confirm  and  extend  the  in  vitro  correlation  of 
chemotherapy  response  using  a  variety  of  agents  to  treat  the  cells  in 
vitro  with  the  patient  receiving  the  same  agent  simultaneously.  Ancillary 
studies  have  included  correlation  of  bronchial  washings  plated  with  the 
soft  agar  technique  together  with  histological  proof  of  malignant  cells  in 
the  washing.  A  similiar  study  has  been  carried  out  in  neuroblastoma  in 
collaboration  with  Dr.  James  Kasper.  Attempts  to  correlate  sensitivity  of 
tumor  cells  to  chemotherapeutic  agents  in  vitro  with  results  in  vivo  are 
preliminary  at  this  time,  but  appear  to  indicate  a  high  degree  of 
correlation  \ihen   the  results  are  negative  in  vitro.  The  degree  of 
correlation  in  other  circumstances  is  somewhat  poorer,  but  may  reflect  the 
fact  that  the  plating  efficiency  of. cells  in  this  system  at  the  present 
time  is  very  low.  We  are  attempting  to  improve  the  plating  efficiency  in 
order  to  get  more  reliable  in  vitro  testing  of  chemotherapeutic 
sensitivity,  and  we  have  also  attempted  to  label  the  cells  with  thymidine 
and  utilize  incorporation  of  the  radioactive  compound  as  a  measure  of 
tumor  cell  growth.  The  results  of  this  attempt  are  again  preliminary,  but 
appear  to  indicate  a  correlation.  In  collaboration  with  the  VA-MOB,  Dr. 
L.  Weisenthal,  and  Dr.  J.  Kasper,  attempts  have  been  made  to  correlate,  in 
a  double-blind  fashion,  growth  and  sensitivity  of  tumor  stem  cells  in  lung 
cancer  and  in  neuroblastoma  with  treatment  results  in  vivo.  These 
studies  are  again  not  complete  but  suggest  a  correlation. 

In  summary,  results  with  this  assay  system  indicate  that  tumor  cells  are 
in  fact  growing  in  vitro  with  at  least  some  of  the  characteristics  of  the 
parent  tumor,  and  in  vitro  drug  sensitivity  assays  using  such  a  system 
therefore  appear  feasible.  The  low  plating  efficiencies  and  the  failure  to 
grow  specimens  from  certain  patients,  as  well  as  the  length  of  time 
required  for  interpretation  of  results,  represent  problems  toward  which 
future  efforts  will  be  directed. 
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Significance  to  Biomedioal  Research  and  the  Program  of  the  Institute; 

The  utility  of  an  _in  vitro  individualized  screen  for  anti-tumor  agents  would 
be  of  obvious  utility  both  to  the  program  of  the  NCI  and  to  the  biomedical 
research  community  in  general.  Our  exploration  of  the  properties  of  such  a 
system,  even  if  it  fails  to  yield  the  desired  result  in  terms  of  in  vitro 
screening  capacity,  seems  to  hold  great  promise  in  terms  of  elucidating 
properties  of  tumor  cells  as  compared  to  normal  cells,  and  also  has  the 
possibility  of  yielding  valuable  information  regarding  the  differentiation  of 
both  normal  and  maligant  cells  subjected  to  various  stresses. 

Our  elucidation  of  the  pharmacokinetic  transport  mechanisms  and  distribution 
of  anti-tumor  agents,  and  compounds  which  are  antagonists  to  anti-tumor  agents 
(e.g.,  citrovorum  factor),  has  obvious  utility  both  in  the  treatment  of 
patients  and  in  the  understanding  of  basic  physiologic  processes  within 
various  compartments  of  the  body.  Understanding  of  the  mechanisms  of  drug 
interactions  with  biological  macromolecules  and  of  the  cellular  damage  and 
repair  processes  which  are  caused  by  anti-tumor  agents  is  also  of  evident 
significance.  Such  studies  also  have  the  potential  to  yield  probes  of 
macromolecular  and  intracellular  structures  which  can  be  useful  in  exploring  ; 
hitherto  inaccessible  areas  of  cell  metabolism. 

Our  ancillary  studies  regarding  various  technical  aspects  of  the  utilization 
of  sophisticated  analytical  techniques  (e.g.,  flow  microfluorometry)  give  us 
some  insight  into  the  limitations  of  these  techniques,  and  their  possible 
utilization  in  other  types  of  experiments. 

Proposed  Course; 

As  outlined  above,  it  is  our  intention  to  pursue  in  vitro  tumor  cell  assay 
systems  with  particular  regard  to  the  biology  of  development  of  drug 
resistance,  and  to  the  elucidation  of  the  molecular  mechanisms  of  drug 
resistance  (especially  with  respect  to  DNA  damage  and  repair).  We  also  shall 
continue  to  study  structure-function  relationships  in  appropriate  series  of 
analogs  of  drug  molecules  of  known  activity.  On  a  clinical  level,  we  plan  to 
continue  studies  relating  to  the  physiological  distribution  of  anti-cancer 
drugs  and  their  antagonists,  as  well  as  to  elucidate  mechanisms  of  drug-drug 
interactions,  with  particular  regard  to  effects  on  cytotoxicity  and  anti-tumor 
activity. 
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which  control  the  expression  of  differentiated  genes  in  hematopoietic  cells.  A 
system  for  the  isolation  of  hybrid  mouse  erythroleukemia  (MEL)  cells  which 
have  retained  human  chromosome  16  (bearing  the  human  alpha  glob in  (HAG)  gene) 
has  been  used  to  show  that  full  expression  of  this  gene  occurs  if  the  human 
donor  cells  are  erythroid.  We  have  also  activated  the  expression  of  human 
globin  genes  from  non-erythroid  hematopoietic  cells  using  a  tetraploid  recipi- 
ent MEL  cell.  Analyses  of  hybrid  donor  cells  of  different  epigenotypes  and  of 


cells  from  patients  with  non-deletion  alpha  thalassemia  have  been  carried  out. 
Expression  in  the  hybrid  MEL  cells  is  being  correlated  with  restriction  map- 
ping of  the  DNA  to  identify  precisely  the  molecular  basis  of  hematopoietic 
differentiation.  A  human  myelocytic  leukemia  cell  (HL60)  has  been  character- 


ized with  respect  to  the  sequence  of  appearance  of  differentiated  phenotypes 
during  exposure  to  dimethylf ormamide .  A  mutant  of  HL60  will  be  used  in  fusion 
experiments  to  delineate  the  genetics  of  myeloid  differentiation.  A  study  of 
the  types  of  differentiated  markers  present  in  the  secondary  granules  of  normal 
granulocytes,  and  at  different  stages  of  myeloid  maturation,  is  being  carried 


out  in  order  to  further  clarify  the  defect  present  in  human  leukemic  cells. 
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Objectives: 

1.  To  study  the  mechanism  regulating  the  expression  of  one  marker  of 
erythroid  differentiation,  globin  gene  expression,  as  a  model  for  the 
regulation  of  expression  of  markers  of  hematopoietic  differentiation  in 
human  normal  and  leukemic  states. 

2.  To  establish  continuously  proliferating  cell  lines  in  which  the  expressioi 
of  globin  genes  from  human  donor  cells  of  different  epigenotypes  and 
genetic  compositions  can  be  studied,  with  respect  to  the  mechanism  by 
which  expression  of  the  gene  is  determined. 

3.  To  correlate  functional  studies  of  expression  of  the  human  globin  genes  ii 
hybrid  mouse  erythroleukemia  cells  with  restriction  endonuclease  studies  ; 
(of  DNA  and  RNA  from  the  hybrid  cells)  in  order  to  identify  the  precise 
genetic  determinants  which  control  hematopoietic  differentiation  on  a 
molecular  level. 

4.  To  isolate  cell  lines  which  can  be  used  to  characterize  the  determinants  ; 
which  govern  the  transition  of  expression  of  embryonic,  fetal,  and  adult  I 
globin  structural  genes  which  occurs  during  intrauterine  and  post-natal 
life. 

5.  To  characterize  a  human  myelogenous  leukemia  cell  line  (HL60)  with  respec 
to  the  appearance  of  complex  phenotypes  of  myeloid  differentiation 
(adherence  to  glass,  migration  and  orientation  to  chemotactic  factor,  andi; 
binding  of  chemotactic  peptide)  when  maturation  of  these  leukemia  cells  i 
promoted  by  dimethylformamide. 

6.  To  utilize  the  HL60  cell  line  to  develop  cell  hybrids  in  which  the 
genetics  of  myeloid  differentiation  can  be  worked  out,  and  the  process 
which  corrects  the  block  in  hematopoietic  differentiation  can  be  further 
characterized  in  these  human  leukemia  cells. 

7.  To  study  normal  myeloid  cells  and  their  precursors  with  respect  to  the 
sequence  in  which  the  markers  .of  normal  myeloid  differentiation  appear  at? 
different  stages  of  maturation  in  cells  isolated  from  peripheral  blood  an 
marrow . 

Methods  Employed: 

The  techniques  of  cell  biology  (cell  culture  and  cloning,  chromosomal  analysr 
by  light  and  fluorescent  microscopy,  velocity  sedimentation  fractionation  of 
hematopoietic  cells  at  different  steps  of  differentiation,  mutagenesis, 
functional  assays  of  myeloid  differentiation,  isozymal  analysis,  radioisotopi 
analysis  of  enzyme  activity  and  protein  synthesis,  cell  fusion,  and 
development  of  in  vitro  systems  for  the  study  of  gene  expression)  are  combine 
with  those  of  molecular  biology  (molecular  hybridization  assays  for  the 
presence  and  expression  of  unique  gene  sequences,  oligo  dT  chromatography  of 
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RNA,  hydroxylapatite  chromatography  of  DNA,  synthesis  of  cDNA  corresponding 
3  the  globin  mRNAs  of  man  and  mouse,  density  gradient  ultracentrifugation, 
el  electrophoretic  separation  of  nucleic  acids,  restriction  endonuclease 
apping,  Burle-Sharp  analysis,  R-loop  mapping,  Southern  and  northern 
ransfers,  cell-free  systems  for  the  translation  of  putative  mRNA  populations 
rom  hybrid  cells,  2-dimensional  gel  electropheresis  of  non-histone 
hromosomal  proteins)  in  order  to  study  mechanisms  governing  regulation  of 
tene  expression  in  mammalian  cells.  A  tissue  culture  laboratory  equipped  with 
nvironmental  control  devices  is  employed,  as  well  as  a  complete  laboratory 
lOr  the  study  of  gene  expression  at  the  molecular  level. 


ja.lor  Findings; 

j 

j.  Development  of  a  chromosomal-dependent  APRT-dependent  method  of 

i   interspecific  transfer  of  the  human  alpha  globin  gene 

We  have  demonstrated  that  introduction  of  human  chromosomes  from  erythroid 
cells  bearing  the  globin  structural  genes  into  mouse  erythroid  cells  (MEL) 
by  cell  fusion  generates  cell  hybrids  in  which  the  co-expression  of  human 
and  mouse  globin  genes  is  observed.  Furthermore,  dimethyl  sulfoxide, 
which  stimulates  the  transcription  of  the  globin  genes  in  the  MEL  cell  but 
has  no  effect  on  the  expression  of  human  globin  genes  in  the  normal  human 
erythroid  cell,  stimulates  the  expression  of  the  human  globin  genes  once 
they  have  been  introduced  into  the  MEL  cell.  Since  the  globin  genes  of 
different  species  on  different  chromosomes  in  the  same  cell  respond  to  the 
same  exogenous  stimulus,  some  workers  have  concluded  that  the  induction 
process  involves  diff usable  regulatory  substances.  These  hybrid  cells 
therefore  would  appear  to  have  been  a  good  system  for  the  study  of  the 
gene  expression  were  it  not  for  the  loss  of  human  chromosomes  which  occurs 
from  these  cells  during  continued  culture  in  vitro. 

We  have  recently  developed  a  method  of  transfer  of  the  human  alpha  globin 
gene  to  rodent  erythroleukemia  cells  in  which  stable  retention  and 
expression  of  the  human  alpha  globin  gene  (HAGG)  is  observed.  This  system 
is  based  on  the  use  of  a  mouse  erythroleukemia  cell  (MEL)  which  is 
deficient  in  the  enzyme  adenine  phosphoribosyl  transferase  (APRT),  a 
marker  known  to  be  present  on  human  chromosome  (HC)  16  (to  which  we  have 
recently  assigned  the  HAGG).  We  fused  this  APRT-deficient  MEL  cell  to 
populations  of  human  marrow  enriched  in  erythroid  cells,  in  the  presence 
of  Sendai  virus.  Isolation  of  hybrid  cells  in  the  AAT  selective  system 
(adenine,  thymidine  and  aminopterin)  promotes  the  growth  of  hybrid  MEL 
cells  which  have  retained  HC  16,  and  kills  all  of  the  unfused  MEL  parent 
cells  which  cannot  utilize  exogenous  sources  of  adenine  because  of  the 
APRT  deficiency  (and  which  depend  on  adenine  due  to  the  presence  of 
aminopterin).  The  hybrid  cells  thus  isolated  were  dominated  by  cells  which 
had  retained  HC  16  but  very  few  other  human  chromosomes.  These  hybrid 
cells  also  exhibited  stable  retention  of  HC  16  for  several  months,  as  well 
as  the  stable  expression  of  the  HAGG  both  at  the  level  of  transcription 
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and  translation.  Thus,  this  APRT-specific  chromosomal-dependent  system  of 
transfer  of  the  HAGG  results  in  hybrid  cells  in  which  stable  retention  and 
continuous  expression  of  the  HAGG  occurs. 

B.  Use  of  the  APRT-specific,  chromosomal-dependent  method  of  transfer  of  the 
HAGG  in  combination  with  diaminopurine  counterselection  to  isolate  cell 
lines  with  high  and  low  frequency  of  the  HAGG  and  to  confirm  the 
assignment  of  the  HAGG  to  HC  16 

2,6-diaminopurine,  a  compound  lethal  to  cells  in  which  it  is  incorporated, 
was  used  to  select  for  the  human  marrow  X  MEL  hybrid  cell  population 
described  above  (from  which  loss  of  the  HAGG  and  HC  16  had  occurred). 
Thus,  cells  from  which  loss  of  HC  16  has  occurred  become  resistant  to  the 
action  of  the  substituted  purine  analogue.  Populations  of  the  human 
marrow  X  MEL  hybrid  cells  were  exposed  to  increasing  concentrations  of 
diaminopurine,  and  the  cells  which  emerged  in  this  selective  system  were  i 
characterized  with  respect  to  their  chromosomal  composition  as  well  as 
their  pattern  of  expression  of  globin  genes.  The  frequency  of  human 
chromosome  16  was  observed  to  drop  from  80%  to  0%   in  the  hybrid 
populations  after  diaminopurine  selection.   In  contrast  to  the  human 
marrow  X  MEL  hybrid  cell  before  diaminopurine  selection  (in  which 
substantial  quantities  of  human  alpha  globin  mRNA  had  been  identified), 
the  diaminopurine-selected  cells  contained  no  detectable  levels  of  HAG 
mRNA.  Thus,  the  APRT-specific  chromosomal-dependent  method  of  transfer  o: 
the  HAGG  led  to  hybrid  cell  populations  in  which  the  high  or  low  frequenc:i 
of  the  HAGG  (and  HC  16)  correlated  perfectly  with  the  epxression  of  the 
HAGG.  These  studies  confirmed  our  earlier  assignment  of  the  HAGG  to  HC  1 
which  had  been  based  on  study  of  hybrid  cells  derived  by  fusion  of  mouse 
and  human  fibroblasts.   In  the  earlier  studies,  no  opportunity  to  study 
expression  of  the  human  globin  genes  existed. 

C.  Use  of  the  APRT-specific,  chromosomal-dependent  method  of  transfer  of  the 
HAGG  to  assess  the  potential  for  expression  of  the  HAGG  donated  by  cells 
of  erythroid  and  non-erythroid  origin 

In  order  to  test  if  the  expression  of  the  HAGG  depended  not  only  upon  the 
presence  of  the  HC  16  but  also  upon  the  origin  of  the  donor  cell  of  HC  16 
we  isolated  hybrid  cells  by  fusion  of  the  APRT-deficient  MEL  cell  with 
populations  of  human  peripheral  leukocytes  which  had  been  depleted  of 
identifiable  nucleated  erythroid  cells  (using  ficoll-hypaque  gradient 
centrifugation) .  Following  isolation  of  hybrid  cells  in  AAT  selective 
medium,  which  ensures  retention  of  HC  16,  we  studied  the  chromosomal 
composition  and  the  pattern  of  expression  of  human  globin  genes  in  this  ^ 
hybrid  cell.  60-70$  of  the  cells  of  this  hybrid  population  contained  HC 
16  even  after  several  months  of  continuous  culture.  In  contrast,  there 
were  no  detectable  HAG  chains  in  these  hybrid  cells  even  after  dimethyl 
sulfoxide  induction  of  expression  of  the  globin  genes,  and  in  spite  of 
continued  expression  of  the  mouse  beta  and  alpha  globin  genes.  Thus,  thi 
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presence  of  HC  16  is  necessary  but  not  sufficient  for  the  expression  of 
the  HAGG,  which  also  depends  upon  the  origin  of  the  chromosome. 
Hybridization  of  the  cytoplasmic  RNA  of  the  human  peripheral  blood 
leukocyte  X  MEL  cells  with  HAG  cDNA  revealed  the  presence  of  HAG  coding 
sequences  in  amounts  lower  than  those  found  in  the  human  marrow  X  MEL 
cells.  The  presence  of  HAG  coding  sequences  without  the  accumulation  of 
HAG  chains  suggested  that  a  portion  of  the  HAG  coding  sequences  had  been 
deleted  in  the  hybrid  cells.  As  a  test  for  this  possible  explanation  of 
the  results,  increasing  quantities  of  polyadenylated  cytoplasmic  RNA  from 
the  hybrid  cells  were  incubated  with  HAG  cDNA  in  a  hybridization  assay. 
We  wished  to  see  if  the  globin  coding  sequences  in  the  RNA  of  the  hybrid 
cells  could  anneal  and  protect  the  HAG  cDNA  to  the  same  extent  as  can  its 
template,  HAG  mRNA.  The  polyadenylated  cytoplasmic  RNA  of  both  the  human 
marrow  X  MEL  and  the  human  leukocyte  X  MEL  hybrid  cells  protected  the 
human  alpha  globin  cDNA  from  the  action  of  single-strand  specific  nuclease 
to  a  degree  which  was  equal  to  that  observed  with  HAG  mRNA.   330  and  1000 
times  as  much  of  the  polyadenylated  cytoplasmic  RNA  was  required  of  the 
human  marrow  X  MEL  and  the  human  leukocyte  X  MEL  hybrid  cells, 
respectively,  than  was  needed  when  using  purified  HAG  mRNA.  This  result 
reflects  the  lower  concentrations  of  the  HAG  coding  sequences  found  in 
these  hybrid  cells. 

Study  of  the  human  alpha  globin  coding  sequences  in  hybrid  cells  derived 
by  fusion  of  human  peripheral  blood  mononuclear  cells  with  mouse  diploid 
mononuclear  cells  has  been  extended  to  wheat  germ  cell-free  systems  which 
show  the  presence  of  mouse  but  not  HAG  chains.  Studies  of  the  ratio  of 
mouse  to  HAG  mRNA  in  these  hybrid  cells  are  being  carried  but  to  identify 
if  there  is  a  quantitative  abnormality  with  respect  to  transcription  and 
if  an  absolute  deficit  of  HAG  mRNA  is  responsible  for  the  absence  of 
globin  chains  (in  hybrid  cells  as  well  as  in  the  cell-free  system). 
Studies  of  the  molecular  weight  of  these  RNA  sequences  as  well  as 
Burke-Sharp  analyses  will  be  carried  out  to  determine  if  there  are 
qualitative  abnormalities  as  well  in  this  message  population. 

Thus,  this  system  permits  the  study  of  mechanisms  which  govern  expression 
of  the  human  globin  genes;  such  regulating  genes  appear  to  be  carried  with 
the  chromosome  bearing  the  structural  genes  when  the  latter  are 
transferred  to  rodent  leukemia  cells  using  the  gene  transfer  system. 

Use  of  Tetraploid  Recipient  APRT-Deficient  Mouse  Erythroleukemia  (TMEL) 
Cells  for  Activation  of  Human  Alpha  Globin  Genes  from  Non-Erythroid 
Hematopoietic  Donor  Cells  (HPBL) 

Hybrids  derived  by  fusion  of  diploid  mouse  erythroleukemia  cells  with 
hioman  hematopoietic  peripheral  blood  mononuclear  cells  (of  non-erythroid 
origin)  contain  HAG  coding  sequences  in  their  cytoplasmic  RNA,  but  no 
detectable  levels  of  HAG  chains.  Moreover,  previous  work  in  other  systems 
has  suggested  that  phenotypic  expression  of  a  differentiated  marker  in  a 
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hybrid  cell  (derived  by  fusion  of  a  differentiated  and  undifferentiated 
cell)  occurs  only  if  the  differentiated  parent  is  tetraploid  and  the 
undifferentiated  parent  is  diploid.  We  therefore  isolated  several  hybrid 
cells  derived  by  fusion  of  HPBL  (diploid)  with  APRT-deficient  TMEL  cells, 
in  a  medium  which  promotes  the  growth  of  hybrid  cells  retaining  H.C.  16 
and  results  in  the  death  of  the  unfused  APRT-deficient  TMEL  cells.  These 
hybrid  cells  exhibited  a  near  tetraploid  number  of  MEL  chromosomes, 
retention  of  H.C.  16,  and  expression  of  HAG  mRNA  as  well  as  HAG  chains. 

Subclones  from  four  independent  fusion  events  also  showed  the  presence  of 
HAG  chains  in  the  TMEL  cells.  All  of  these  hybrid  clones  contained  a  near  i 
tetraploid  complement  of  mouse  chromosomes  as  well  as  H.C.  16  as  the  only  / 
human  chromsome.  We  concluded  that  some  process  involved  in  the 
regulation  of  expression  of  the  HAGG  in  these  hybrid  cells,  operating 
either  at  the  level  of  mRNA  processing  or  translation,  is  dependent  on  the 
relative  ploidy  input  of  the  MEL  parent  chromosomes.  These  studies 
suggest  that  the  mechanism  which  governs  the  restriction  of  expression  of  I, 
human  globin  genes  in  human  hematopoietic  cells  of  non-erythroid  origin  is  i 
reversible.   Elucidation  of  such  mechanisms  responsible  for  the  pattern  of  : 
globin  gene  expression  may  improve  our  understanding  of  lesions  which 
cause  disease  states  in  man  and  might  provide  clues  to  their  treatment. 

We  have  isolated  several  clones  of  hybrid  TMEL  cells  which  contain  H.C.  16  ]; 
derived  from  established  human  cell  lines  of  myeloid  and  lymphoid 
epigenotypes,  in  order  to  establish  if  these  populations,  in  which  there 
are  no  detectable  levels  of  HAG  mRNA,  give  rise  to  hybrid  MEL  cells  in 
which  detectable  levels  of  human  alpha  globin  mRNA  and  globin  chains  are 
present.  We  have  also  isolated  several  clones  of  hybrid  cells  from 
multiple  fusion  events  (derived  by  fusing  of  the  TMEL  cell  with  human 
fibroblast  cells)  in  order  to  see  if  it  is  possible  fully  to  activate  the 
expression  of  human  fibroblast  globin  genes  using  this  system. 

A  two  dimensional  gel  electrophoresis  system  has  been  developed  for  the 
analysis  of  non-histonal  chromosomal  proteins  found  in  the  hybrid  cell 
with  respect  to  their  species  origin.  The  first  dimension  utilizes 
isoelectric  focusing  on  slab  gels.  15$  sodium  dodecyl  sulfate  and 
polyacrylamide  is  used  in  the  second  dimension  further  to  fractionate 
these  proteins.   450  distinct  electrophoretic  species  have  been  identified 
from  the  parent  erythroleukemia  cell.  We  will  use  this  system  to  identify 
the  species  of  origin  of  the  non-histone  chromosomal  proteins  in  the 
hybrid  cells.   If  there  are  such  proteins  of  human  origin  in  the  hybrid 
MEL  cells  (which  contain  H.C.  16  as  the  only  human  chromosome),  we  will 
then  characterize  the  various  hybrid  erythroleukemia  cells  which  are 
identical  save  for  the  origin  of  the  H.C.  16,  to  see  if  specific 
non-histone  chromosomal  proteins  appear  with  H.C.  16  using  cells  of 
different  epigenotypes. 
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Analysis  of  Human  Fetal  and  Embryonic  Globin  Gene  Expression 

Human  lymphoid  and  fibroblast  donor  cells  with  translocations  of  the  human 
beta-  gamma-delta  globin  gene  complex  to  selectable  human  chromosomaes 
(H.C.I6  as  well  as  the  human  X  chromosome)  have  been  obtained,  and  will  be 
fused  to  the  TMEL  cell  in  order  to  see  if  activation  of  gamma  (fetal) 
globin  genes  derived  from  non-erythroid  cells  of  an  adult  can  be  achieved 
in  the  same  manner  as  we  have  observed  for  globin  structural  genes  which 
are  expressed  during  adult  life.  A  human  leukemia  cell  line,  which 
exhibits  expression  of  the  embryonic  analogues  of  the  human  alpha  and  beta 
(adult)  globin  structural  genes,  has  been  obtained  and  is  being  fused  to 
the  TMEL  cell  in  order  to  determine  if:  a)  embryonic  phenotype 
expression  is  mediated  by  a  genetic  process  which  acts  in  the  cis-  or  the 
trans-sense,  and  if  b)  activation  of  the  embryonic  globin  phenotypes  of 
the  mouse  erythroleukemia  cells  can  be  achieved  by  genetic  elements  in  the 
human  leukemia  cell. 

Study  of  Non-Deletion  Human  Alpha  Thalassemia  Cells  to  Identify  the 
Molecular  Defects  in  these  cells  which  Mediate  the  Incomplete  Expression 
of  the  Human  Globin  Genes 

Hybrid  cells  derived  by  fusion  of  the  TMEL  cell  with  peripheral  blood 
mononuclear  cells  from  patients  afflicted  with  a  variety  of  non-deletion 
alpha  thalassemia  syndromes  (both  of  the  Mediterranean  and  oriental 
varieties)  are  being  studied  with  respect  to  the  level  (transcription, 
mRNA  processing  or  translation)  at  which  expression  of  the  HAG  genes  is 
arrested.  The  potential  for  expression  of  human  globin  genes  in  each  of 
these  syndromes  is  being  correlated  with  analyses  of  the  HAG  gene 
sequences  in  DNA  and  RNA  from  the  hybrid  cells  (by  northern  and  Southern 
transfers,  as  well  as  Burke-Sharp  analysis)  in  order  to  correlate 
molecular  with  functional  defects.  Hopefully,  these  studies  will  result 
in  information  which  will  allow  identification  of  the  genetic  steps 
required  for  normal  globin  gene  expression  in  man. 

Study  of  the  Genetics  of  Myeloid  Differentiation  Using  Cell  Fusion  and 
Established  Myelogenous  Leukemia  Cell  Lines 

The  addition  of  various  polar  compounds  to  a  human  promyelocytic  leukemic 
cell  line  (HL60)  induces  the  cells  to  differentiate  into  bands  and 
segmented  forms  with  mature  myeloid  phenotypes.  We  have  characterized,  in 
order  of  appearance,  a  number  of  complex  phenotypes  of  myeloid 
differentiation  (adherence  orientation,  migration,  chemotactic  factor 
receptors)  which  appear  during  the  induction  process.  Adherence  appears 
between  day  0  and  2,  while  the  ability  of  the  cells  to  orient  to  a 
chemotactic  factor  (tripeptide  F-Met  Leu-Phe)  appears  between  day  2  and 
4.  It  should  be  possible  to  clarify  with  these  studies  whether  the  genes 
necessary  for  expression  of  these  myeloid  phenotypes  are  organized  as  a 
single  unit  or  are  spread  out  over  a  number  of  different  human 
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chromosomes.  Hybrids  generated  from  this  inducible  human  promyelocytic 
leukemic  cell  line  and  a  human  lymphoblast  cell  line  will  be  used  to  study 
whether  the  various  phenotypic  expressions  of  differentiated  myeloid  cells 
are  co-expressed  and  therefore  organized  as  a  single  genetic  unit  on  one 
chromosome.  The  phenotypic  markers,  the  expression  of  which  will  be 
monitored  in  hybrid  clones  of  various  chromosome  number,  include 
myeloperoxidase,  leukocyte  acid  phosphatase,  complement  receptor,  Fc 
receptor,  chemotactic  factor  receptor,  orientation  to  a  chemotactic  factor 
stimulus,  and  migration.   In  order  to  generate  the  necessary  hybrid,  a 
thymidine  kinase  negative  mutant  of  HL60  has  been  isolated. 

H.  Study  of  Myeloid  Differentiation  Using  Normal  Myeloid  Hematopoietic  Cells  : 
Isolated  from  the  Peripheral  Blood  and  Marrow  of  Normal  Donors 

Studies  have  been  undertaken  to  understand  the  function  and  content  of 
neutrophil  cytoplasmic  granules,  with  special  interest  in  the  specific  (or  ( 
secondary)  granules  which  appear  in  neutrophil  precursors  during  the  final  ; 
stages  of  proliferation  and  differentiation.  These  studies  (with  Dr.  J. 
Gallin)  employed  subcellular  fractionation  techniques  to  separate 
different  granule  species  from  large  numbers  of  purified  neutrophils,  and 
used  biochemical  techniques  to  quantify  extracellular,  cell-associated, 
and  granule-bound  proteins  which  are  selection  markers  for  different 
granule  species.   In  these  studies,  experimental  exudate  neutrophils  were 
compared  with  incubating  neutrophils;  the  degranulating  effects  of  various 
adherence  phenomena  on  human  neutrophils  were  also  studied.  These  studies 
have  provided  further  evidence  that  the  specific  (secondary)  granules  are 
particularly  accessible  for  extracellular  release  by  neutrophils  and 
behave  more  like  secretory  granules  than  do  lysosomes,  organelles  that 
subsume  intracellular  digestive  functions.  These  studies  showed  in 
addition  that  a  secretory  event  involving  exocytosis  of  the  neutrophil 
specific  (secondary)  granules  occurs  as  an  intrinsic  feature  of  neutrophil 
exudation. 

In  other  studies  (with  Drs.  R.  Crystal,  J.  Kelman,  and  J.  Gallin  )  the 
subcellular  location  of  neutrophil  collagenase  was  studied  to  resolve  a 
current  controversy  concerning  whether  this  protein  (like  other  neutral 
and  acid  proteins)  is  contained  in  the  neutrophil  primary  (or  aquaphil) 
granules  or  in  the  specific  granules,  which  have  been  shown  by  this 
investigator  to  be  much  more  accessible  for  extracellular  release.  In 
these  studies,  using  subcellular  fractionation  techniques  and  methods  of  f 
inducing  differential  degranulation  of  human  neutrophils,  two  collagen 
forms  were  identified,  one  in  the  primary  granules  which  is  intrinsically  1 
active  once  released  from  granular  storage,  and  a  different  collagen     | 
located  in  the  secondary  granules  which  is  stored  and  secreted  by  the 
neutrophil  in  a  latent  form  and  requires  interaction  with  trypsin  or  a 
trypsin-like  protein  to  become  an  active  enzyme.  The  specific  granule 
collagen  is  unique,  not  only  because  it  is  secreted  in  a  latent  form,  but 
because  it  is  the  only  neutrophil  protein  yet  identified  which  is  located 
in  the  secondary  granules. 
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Granule  populations  from  human  marrow  myeloid  cells  enriched  (by  use  of 
velocity  sedimentation)  in  early  and  late  myeloid  precursor  cells  are 
being  characterized  to  delineate  the  time  course  of  appearance  of  markers 
of  myeloid  differentiation  in  normal  myeloid  cells  and  their  precursors. 
Such  studies  should  complement  those  already  underway  with  the  established 
myeloid  leukemia  cells  and  their  somatic  cell  hybrids.  These  studies  are 
designed  to  develop  information  as  to  the  genetics  of  myeloid 
differentiation  in  normal  and  leukemic  populations.  Hopefully  such 
studies  will  help  to  clarify  which  mechanisms  are  responsible  for  the 
arrest  of  normal  maturation  of  myeloid  cells  in  leukemic  states  involving 
these  cells. 

ignificance  to  Biomedical  Research  and  to  the  Program  of  the  Institute; 


ur  objective  has  been  to  clarify  the  genetic  and  molecular  mechanisms  which 
ontrol  the  orderly  division  and  maturation  of  hematopoietic  cells.  Virtually 
11  leukemic  states  involve  a  breakdown  in  the  orderly  maturation  of  one  of 
he  types  of  differentiated  cell,  or  the  complete  arrest  of  the  ability  of 
hese  cells  to  mature  normally,  resulting  in  the  accumulation  of  immature 
pmmitted  precursor  cells  and  the  cessation  of  production  of  the  normal 
yeloid,  erythroid,  or  lymphoid  cells  necessary  for  the  survival  of  the 
atient.  Clarification  of  the  genetic  mechanisms  underlying  these  control 
jrocesses  in  normal  hematopoietic  differentiation,  as  well  as  identification 
f   the  defective  locus  of  control  in  the  transformed  state,  may  contribute  to 
r  ability  to  understand  and  effectively  treat  these  disorders. 

oposed  Course; 
! 

!e  shall  apply  our  system  of  interspecific  transfer  of  the  HAGG  to  the  study 
f  hybrid  cells  derived  by  fusion  of  the  APRT-deficient  MEL  cell  with 
ppulations  of  human  fibroblasts,  using  both  diploid  and  tetraploid  MEL 
ells.  Our  continuing  studies  on  the  genetic  determinants  of  the  non-adult 
lobin  structural  genes  may  permit  us  to  identify  whether  those  genetic 
echanisms  which  govern  expression  of  globin  genes  in  non-erythroid  cells  are 
,imilar  to  those  which  govern  expression  of  adult  and  fetal  globin  genes 
uring  fetal  and  adult  life.  The  study  of  the  non-deletion  thalassemic 
yndromes  should  permit  us  to  correlate  structural  defects  in  DNA  with 
berrant  expression.  These  experiments  are  designed  to  help  identify  the 
equisite  steps  which  govern  the  expression  of  a  single  unique  gene  sequence 
ihich  acts  as  a  marker  for  differentiation  in  hematopoietic  cells.  The 
Iharacterization  of  normal  and  leukemic  populations  of  myeloid  cells  is  also 
Resigned  to  further  our  understanding  of  the  genetics  of  hematopoietic 
jifferentiation  with  specific  reference  to  myeloid  differentiation.  Such 
xudies  may  be  important  to  the  definition  of  the  defect  in  differentiation 
xhibited  by  leukemic  myeloid  populations,  and  lead  ultimately  to  new  or  novel 
trategies  for  their  correction. 
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Objectives; 

1.  To  explore  a  subhuman  primate  model  which  provides  repetitive  access  to 
the  cerebrospinal  fluid  and  allows  detailed  study  of  the  pharmacology  and 
neurotoxicity  of  chemotherapeutic  agents  used  to  treat  CNS  malignancy, 

2.  To  study  the  CNS  pharmacokinetics  of  currently  employed  and  potentially 
useful  CNS  antineoplastic  agents.  ' 

3.  To  assess  the  neurotoxicity  of  chemotherapeutic  agents  used  in  the 
treatment  of  CNS  malignancy. 

4.  To  better  understand  the  physiology  of  the  blood-brain  barrier,  using  the  f 
subhuman  primate  model. 

5.  To  utilize  neurophysiological  and  neuropharmacologic  information  gained  ini 
the  experimental  primate  system  as  a  basis  for  designing  new  clinical 
approaches  to  the  treatment  of  CNS  malignancy  in  man. 

Methods  Employed  and  Major  Findings: 

A.  Pharmacokinetic  studies  using  the  subhuman  primate  model 

1.   Background  -  We  developed  an  experimental  subhuman  primate  model 
which  enables  repetitive,  sterile  sampling  of  ventricular 
cerebrospinal  fluid  (CSF)  over . extended  periods  of  time  in 
unanesthetized  rhesus  monkeys.  In  this  model,  the  chamber  of  an 
Ommaya  reservoir  is  implanted  subcutaneously  over  the  occiput  in 
rhesus  monkeys.  The  tip  of  a  silastic  Pudenz  catheter  is  passed 
through  the  foramen  of  Magendie  into  the  fourth  ventricle,  its 
opposite  end  connected  to  the  reservoir  chamber.  The  development  of 
this  model  provided  a  means  of  evaluating  the  CNS  pharmacokinetics  of 
antineoplastic  agents,  and  we  found  that  the  kinetics  (and  presumably 
the  mechanisms)  of  transport  between  the  CSF  and  plasma  compartments  ( 
are  similar  in  man  and  monkey.  For  example,  we  found  that  following  i 
intra-CSF  administration,  the  disappearance  curves  of  methotrexate 
from  CSF  and  plasma  were  similar  to  those  obtained  in  man  given 
comparable  doses.  During  an  intravenous  infusion,  the  CSF:  plasma 
ratio  obtained  in  the  monkey  was  also  similar  to  that  in  man. 

Studies  with  aminopterin  were  of  particular  interest  since  l/5th  - 
1/lOth  of  the  methotrexate  dose  results  in  the  same  antitumor      > 
effect.  In  contrast,  the  concentrations  causing  acute  neurotoxicity  1 1 
appear  to  be  the  same  for  both  drugs.  We  found  that  between  48-96 
hours  following  injection  of  aminopterin  (at  l/5th  the  dose  of 
methotrexate),  several-fold  higher  levels  of  aminopterin  are  present  i; 
in  the  CSF  than  are  achieved  witii  methotrexate-,  suggesting  that  when-*' 
compared  to  methotrexate,  intrathecal  aminopterin  may  provide  more 
sustained  antifolate  levels  in  the  CNS  at  one-fifth  the  dose,  with 
potentially  less  neurotoxicity. 
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Alteration  of  methotrexate  pharmacokinetics  by  probenecid  (PBN)  - 
Using  the  primate  model,  we  have  found  that  PBN  pretreatment  (IV) 
results  in  a  considerably  higher  CSF  methotrexate  level  than  achieved 
without  PBN.  The  increase  in  CSF  methotrexate  concentration  is 
achieved  with  only  a  minimal  alteration  in  plasma  methotrexate  level, 
suggesting  that  efflux  of  methotrexate  from  the  CSF  is  blocked  by 
PBN,  at  least  in  part  due  to  inhibition  of  an  active  transport 
mechanism.  To  confirm  that  PBN  is  indeed  acting  at  a  site  of  active 
transport  (presumably  the  choroid  plexus),  we  administered  an 
intrathecal  dose  of  methotrexate  followed  shortly  by  an  intrathecal 
dose  of  PBN.  The  PBN  markedly  prolonged  the  efflux  of  methotrexate 
from  the  CSF.  We  have  confirmed  this  phenomenon  in  man.  The 
possibility  exists  that  PBN  may  be  useful  as  an  adjunct  to 
methotrexate  CNS  therapy,  but  more  must  be  learned  about  the 
interaction  between  these  two  agents  before  clinical  trials  can  be 
pursued. 

The  intravenous  high-dose  methotrexate  approach  to  CNS  therapy  -  We 
have  evaluated  the  feasibility  of  utilizing  high-dose  intravenous 
methotrexate  infusions  to  treat  CNS  leukemia.  Our  goal  is  to  replace 
intrathecal  methotrexate  as  administered  clinically  with  effective 
systemic  therapy  since  the  latter  route  has  theoretical  advantages. 
First,  it  is  easier  to  accomplish  and  less  traumatic  than  intrathecal 
therapy.  Second,  this  route  is  more  "physiologic",  in  that  the  drug 
is  carried  to  the  tumor  by  the  same  vascular  channels  that  support 
its  growth.  Third,  the  use  of  prolonged  infusions  permits  a 
concentration  x  time  (C  X  T)  approach,  i.e.,  the  provision  of 
therapeutic  concentrations  of  drug  within  the  CSF  for  a  long  period 
of  time.  Our  approach  has  been  to  infuse  in  the  subhuman  primate 
model  large  amounts  of  methotrexate  intravenously  at  a  dose  and  rate 
sufficient  to  overcome  those  processes  which  ordinarily  limit 
methotrexate  penetration  into  the  central  nervous  system,  using 
delayed  citrovoriam  factor  rescue  to  prevent  systemic  toxicity.  We 
have  demonstrated  the  following:   1)  Therapeutic  levels  of 
methotrexate  can  be  achieved  in  the  CSF  by  the  intravenous  approach 
without  significant  systemic  toxicity,  2)  the  mean  CSF:  plasma  drug 
ratio  from  ventricular  and  lumbar  sampling  sites  is  similar, 
suggesting  that  systemic  chemoherapy  has  the  advantage  of  providing 
consistent  drug  concentrations  throughout  the  CSF  axis,  3)  prolonged 
intravenous  methotrexate  infusions  provide  a  C  X  T  approach,  H)   there 
is  a  linear  relationship  between  plasma  methotrexate  concentration 
and  CSF  drug  levels  achieved.  This  information  is  being  utilized  in 
meningeal  leukemia  clinical  trials  (overt  and  prophylactic  settings). 

CSF  pharmacokinetics  of  cisdiamminedichloroplatinum  (DPP)  and  several 
platinum  analogues  -  We  have  studied  the  ability  of  intravenously 
administered  DDP  and  several  of  its  analogues  to  enter  the  CSF. 
Samples  of  CSF  and  plasma  were  analyzed  for  platinum  content  by 
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atomic  absorption  spectroscopy.  Plasma  platinum  curves  were 
biphasic,  with  a  very  slowly  declining  terminal  phase.  CSF  platinum 
curves  rose  to  a  maximum  concentration  30-40  minutes  after  a  bolus 
injection,  and  declined  monoexponentially  without  displaying  a 
detectable  slow  terminal  phase.  DDP  given  as  a  bolus  of  1.5-3.0 
mg/kg  produced  peak  CSF  concentrations  of  0.35-0.78  uM  platinum.  The 
ratio  of  CSF  platinum/plasma  platinum  never  exceeded  0.04.   Platinum 
was  cleared  from  the  CSF  with  a  half-life  of  approximately  60 
minutes.  When  DDP  at  3.0  mg/kg  was  given  as  a  2  or  7  hour  infusion, 
the  peak  CSF  concentrations  were  0.28  and  0.17  MM  platinum, 
respectively.  The  total  CSF  exposure,  measured  as  concentration  x 
time,  was  the  same  for  bolus,  2,  and  7  hour  infusions.  Studies  with 
analogues  showed  that  malonato  1,2-diaminocyclohexane  platinum  was 
similar  to  DDP  in  its  ability  to  enter  the  CSF,  that 
4-carboxyphthalato  1,2-diaminocyclohexane  platinum  was  slightly  less 
able  to  enter  the  CSF,  and  that  sulfate  1,2-diaminocyclohexane 
platinum  could  not  be  detected  in  the  CSF.  The  ratio  of  CSF 
platinum/plasma  platinum  was  never  greater  than  0.02-0.03  for  any  of 
the  analogues.  Our  results  appear  to  explain  the  therapeutic  effect 
of  IV  DDP  upon  CNS  metastases  and  brain  tumors.  Moreover,  they  are 
consistent  with  the  neurotoxic  reactions  that  have  been  associated 
with  the  use  of  DDP.  Finally,  the  identification  of  the  sulfate 
compound  as  an  agent  which  does  not  penetrate  the  CNS  provides  an 
active  systemic  analogue  not  associated  with  neurotoxicity. 

5.   Pharmacokinetics  of  vincristine  within  the  CSF  -  We  have  evaluated 

the  CSF  pharmacokinetics  of  vincristine  (VCR)  in  adult  rhesus  monkeys 
using  aromatically  labeled  tritiated  VCR.  Following  intravenous 
bolus  injection  of  2  mg/M^  VCR,  CSF  samples  from  Ommaya  reseri^oirs 
and  plasma  samples  were  obtained  over  a  72  hour  period.  The 
nanomolar  (nM)  concentrations  of  VCR  were  determined  by  liquid 
scintillation  counting.  Aliquots  of  the  CSF  and  plasma  from  two  of 
the  animals  were  analyzed  by  high-pressure  liquid  chromatography. 
The  percentage  of  the  drug  species  in  the  CSF  and  plasma  which 
co-chromatographed  with  the  parent  drug  is  listed  below  {%   VCR). 

5m  30  m  1  h  12  h  24  h  48  h  72  h 

Plasma  (nM)   203.8  80.6  50.9  11.5    9.6  7.0  6.6 

+0.6  +8.1  +6.5  +2.2  +2.4  +2.2  +2.0 

%   VCR         55.2  46.7  46.9  54.4    52.9 

CSF  (nM)       2.3    3.8    3.9    4.3    4.2   4.5    3.8 
+1.3   +1.7   +1.7   +2.0   +2.0  +2.1   +1.5 
%   VCR         44.4   37.0   41.8   53.2   51.8   

The  plasma  decay  curve  was  biexponential  with  initial  and  final 
half-lives  of  .35  and  47.1  hours,  respectively.  Half-lives  of  VCR 
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within  the  CSF  could  not  be  determined  as  the  levels  remained  rather 
constant  during  the  72  hour  period  of  observation.  Only  26^  of  the 
drug  and  its  products  were  present  in  the  water-soluble  fraction  of 
the  5  minute  CSF  sample  whereas  50  and  8H%   were  found  in  the  30 
minute  and  24  hour  samples,  respectively.  These  data  demonstrate 
prolonged,  low  concentrations  of  VCR  and  its  metabolic  and/or 
decomposition  products  in  the  CSF  of  rhesus  monkeys  following 
intravenous  injection. 

6.  Radiosensitizers  -  There  is  considerable  interest  in  the  possible  use 
of  certain  compounds  with  radiosensitizing  properties  as  adjuncts  to 
the  radiotherapy  of  CNS  neoplasms.  We  are  studying  the 
pharmacokinetics  of  such  compounds  in  an  effort  to  provide 
information  necessary  for  dose  level  and  scheduling.  The  clinical 
utility  of  roisonidazole  (miso) ,  an  hypoxic  cell  sensitizer,  combined 
with  radiotherapy  is  currently  under  investigation.  Because  of  its 
potential  use  in  enhancing  the  effects  of  irradiation  on  brain 
tumors,  we  have  examined  the  blood-CSF  kinetics  of  miso  in  monkeys 
treated  by  iv  and  intrathecal  (IT)  routes.  We  are  also  performing 
clinical  pharmacokinetic  studies  of  miso  administered  by  IV  infusions 
in  conjunction  with  an  evaluation  of  the  possible  advantages  of  this 
route  of  administration.  Monkeys  received  miso  as  a  bolus  IV 
injection  (100  and  200  mg/kg),  and  drug  levels  in  plasma,  CSF,  and 
urine  were  determined.  Miso  CSF  levels  had  equilibrated  with  plasma 
levels  of  the  drug  1.4  hr  after  dosing.  Plasma  and  CSF  miso  levels 
were  comparable  during  the  elimination  phase,  which  averaged  4.4  hr. 
Plasma  levels  of  a  metabolite  (desmethylmisonidazole)  were  about  h% 
those  of  parent  drug  5  min  after  dosing,  and  reached  a  maximum  of  46? 
4-5  hr  later.  Four  %   of  the  administered  dose  was  recovered  in  24  hr 
urine  as  unchanged  drug  and  27%  as  desmethylmisonidazole.  IT 
injection  of  miso  (1  mg/kg)  produced  peak  CSF  levels  of  1500  ug/ml, 
but  no  signs  of  neurotoxicity.  The  elimination  tl/2  from  CSF 
averaged  40  min.  In  clinical  pharmacokinetic  studies,  patients 
received  4  min  IV  infusions  of  miso  at  doses  from  7-60  mg/kg.  After 
the  distribution  phase  (1-2  hr  after  dosing),  plasma  miso  levels 
ranged  between  7.2-130  yg/ml  and  were  linear  with  respect  to  dose; 
the  plasma  tl/2  was  9.7  hr.  An  average  of  10.456  of  the  administered 
dose  was  recovered  in  36  hr  urine  as  unchanged  miso,  and  20.5/t  as 
desmethylmisonidazole.  These  pharmacokinetic  results  are  used  to 
establish  dose  scheduling  of  miso  and  form  the  basis  for  comparing 
the  advantages  of  IV  vs.  oral  administration  of  this  drug. 

7.  Study  of  CSF  pharmacokinetics  of  ICRF-187  -  We  have  studied  in  the 
primate  model  the  CNS  penetration  of  this  chelating  agent,  which  has 
shown  antitumor  activity  in  a  number  of  animal  systems  and  against 
human  tumors  in  Phase  I  and  phase  II  studies.  We  have  detected 
significant  penetration  of  the  CNS  by  ICRF-187,  suggesting  a  possible 
role  for  this  agent  in  the  treatment  of  CNS  disease. 


969 


ZOl-CM-06880-02  PO 

8.  Studies  with  Carboxypeptidase  G-]  -  We  have  studied  the  role  of  this 
enzyme  as  a  potential  adjunct  to  methotrexate  therapy  of  CNS  tumors. 
The  enzyme  rapidly  cleaves  methotrexate  in  the  serum  into  nontoxic 
products.  Since  it  does  not  penetrate  the  CNS,  carboxypeptidase  Gi 
can  be  utilized  in  conjunction  with  either  intrathecal  or  IV 
methotrexate  to  reduce  systemic  toxicity  without  sparing  the  CNS. 
Not  only  does  the  enzjnne  eliminate  the  systemic  toxicity  which  can 
result  during  prolonged  methotrexate  efflux  from  the  CSF  following 
CNS  therapy,  but  it  also  appears  to  prolong  the  period  in  which  this 
efflux  occurs.  This  latter  phenomenon,  as  yet  unexplained,  is 
actively  being  studied  in  our  primate  model. 

9.  Effect  of  decreasing  CSF  production  on  methotrexate  clearance  from 
CSF  -  We  have  been  interested  in  the  effect  of  inhibiting  CSF 
production  on  the  efflux  of  methotrexate  from  the  CSF.  This  approacli 
is  potentially  of  therapeutic  value  since  it  has  been  shown  that    I 
decreasing  CSF  methotrexate  clearance  increases  the  penetration  of  ' 
this  agent  into  brain  parenchyma.  We  have  given  monkeys 
acetazolamide,  a  drug  known  to  reduce  CSF  production,  and  have 
observed  a  prolongation  of  the  CSF  disappearance  half-times  for 
methotrexate. 

B.  Studies  on  the  neurotoxicity  of  methotrexate  plus  cranial  radiation  - 

1.  Observations  in  the  primate  model  -  We  have  been  developing  a  model  i 
for  methotrexate  leukoencephalopathy.  In  a  pilot  study,  monkeys  wer* 
given  3500  rads  of  cranial  irradiation,  and  a  continuous  CSF 
methotrexate  level  greater  than  10~°  molar  was  maintained  in  these 
animals  by  biweekly  intraventricular  injections.  Within  U  months, 
the  animals  became  profoundly  neurotoxic  and  expired;  at  autopsy, 
their  brains  revealed  lesions  identical  to  those  seen  in  patients  whr 
have  developed  diffuse  necrotizing  leukoencephalopathy  following 
cranial  irradiation  and  either  intrathecal  or  intravenous 
methotrexate  therapy.  In  a  recent  set  of  experiments,  primates  with 
indwelling  Ommaya  reservoirs  were  divided  into  2  treatment  groups. 
The  first  received  hemi-brain  irradiation  (1500  rads)  as  a  single 
dose;  the  second  received  this  radiation  dose  plus  biweekly 
intraventricular  methotrexate.  Preliminary  results  have  demonstrateii 
the  presence  of  pathologic  changes  typical  of  leukoencephalopathy  in 
the  irradiated  halves  of  the  brains  of  the  animals  given 
methotrexate,  with  no  pathology  seen  in  the  unirradiated  brain.  The' 
animals  given  radiation  alone  had  no  evidence  of  pathologic  changes. ij 
These  data  confirm  the  synergistic  role  of  methotrexate  plus  cranial 
irradiation  in  the  pathogenesis  of  this  entity. 

2 .  Observations  in  patients  with  ALL;  detection  of  myelin  basic  protein)' 
(MBP)  -  In  addition  to  C-T  scan  monitoring  of  patients  at  risk  of 
therapy-induced  leukoencephalopathy,  we  have  been  investigating  the 
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utility  of  other  markers  of  white  matter  destruction.  In  particular, 
we  are  examining  CSF  for  the  presence  of  myelin  basic  protein  (MBP) . 
This  material  is  detectable  in  the  CSF  of  patients  with  a  wide 
variety  of  leukoencephalopathic  disorders.   In  an  attempt  to 
demonstrate  myelin  degradation  products  in  patients  with 
leukoeneephalopathy  following  leukemia  treatment,  we  examined  the  CSF 
of  37  ALL  patients  for  MBP  using  a  sensitive  radioimmunoassay.  All 
patients  had  received  cranial  radiation  (2400  rads)  and  intrathecal 
methotrexate.  Markedly  elevated  CSF  MBP  levels  (6-11  ng/ml)  were 
found  in  6  patients,  all  of  whom  had  clinically  overt 
leukoeneephalopathy.  Moderately  elevated  MBP  (4.4  to  5.4  ng/ml)  was 
found  in  1  patient  who  also  developed  clinical  leukoeneephalopathy. 
MBP  levels  were  normal  (<4  ng/ml)  in  all  of  the  remaining  30 
patients,  none  of  whom  had  leukoeneephalopathy.  19  of  these 
asymptomatic  patients  had  completed  CNS  prophylaxis  at  least  1  month 
prior  to  study,  7  patients  were  currently  receiving  prophylactic 
cranial  radiation  and  intrathecal  MTX,  and  4  patients  were  being 
treated  for  meningeal  leukemia.   In  1  patient,  in  whom  serial  CSF 
samples  were  available,  a  gradual  rise  in  CSF  MBP  was  observed  prior 
to  the  development  of  clinical  signs  of  leukoeneephalopathy.  These 
results  indicate  that  the  presence  of  elevated  MBP  in  the  CSF  of 
patients  with  ALL  correlates  with  leukoeneephalopathy.  Measurements 
of  MBP  in  CSF  may  be  of  value  in  monitoring  patients  undergoing 
cranial  radiation  and  intrathecal  chemotherapy  and  may  help  to 
identify  individuals  at  risk  for  the  development  of 
leukoeneephalopathy . 

Significance  to  Biomedical  Research  and  the  Program  of  the  Institute: 
I 

Pitional  treatment  of  central  nervous  system  neoplasms  requires  knowledge  of 
the  physiology  of  the  blood-brain  barrier  and  a  clear  understanding  of  the  CNS 
{larmacokinetics  of  antineoplastic  agents.  Detailed  pharmacological 
iivestigation  in  humans  is  limited  by  the  lack  of  a  ready  route  of  access  to 
orebrospinal  fluid.  The  development  of  the  subhuman  primate  model 
licilitates  such  studies  in  a  setting  that  approximates  the  human  situation. 
A   addition,  the  model  provides  for  study  of  chemotherapy  and  radiotherapy- 
i^lated  neurotoxicity,  allowing  for  delineation  of  factors  predisposing  to 
bxicity  as  well  as  for  identification  of  methods  useful  in  monitoring  the 
(bvelopment  of  toxicity.  Data  obtained  in  this  model  has  led  to  a  variety  of 
15W  treatment  approaches  now  being  assessed  in  man.  Information  gained  in  the 
rimate  regarding  the  levels  of  methotrexate  achievable  in  the  CSF  following 
iptravenous  administration  has  led  to  current  clinical  trials  (see  06810). 
lita  suggesting  the  potential  advantages  of  intrathecal  aminopterin  over 
rsthotrexate  have  resulted  in  our  plan  to  study  this  agent  in  patients.  The 
oservation  that  probenecid  retards  the  disappearance  of  MTX  from  the  CSF 
laggests  that  this  combination  may  be  of  clinical  value.  Finally,  our  finding 
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that  certain  platinum  analogues  do  not  penetrate  the  CNS  demonstrates  that 
non-neurotoxic  variants  of  this  important  anti-tumor  agent  are  at  hand; 
conversely,  a  new  agent,  ICRF-I87,  does  penetrate  the  CNS  and  therefore  should 
be  studied  in  patients  with  brain  tumors. 

Proposed  Course; 

Use  of  the  primate  model  to  screen  agents  of  potential  value  in  treating  CNS 
malignancy  will  continue.  Studies  of  a  variety  of  agents,  including  the 
antifols,  platinum  compounds,  nitrosoureas,  radiosensitizers,  and  phase  I 
agents  (e.g.,  PALA)  are  in  progress.   Particular  emphasis  will  be  placed  on 
the  intravenous  approach  to  the  treatment  of  CNS  malignancy,  and  studies  will 
be  designed  to  assess  the  penetration  of  intravenously  administered  compounds/ 
e.g.,  methotrexate,  into  brain  tissue.  Exploration  of  various  combination 
chemotherapeutic  approaches  to  treating  the  CNS  will  also  be  continued. 
Finally,  a  comprehensive  study  of  post-therapy  leukoencephalopathy  is  underway 
in  an  attempt  to  learn  more  about  those  factors  which  predispose  to  the 
development  of  this  syndrome. 
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ANNUAL  REPORT  OF  THE  RADIATION  ONCOLOGY  BRANCH 

NATIONAL  CANCER  INSTITUTE 

OCTOBER  1,  1978  to  SEPTEMBER  30,  1979 


The  Radiation  Oncology  Branch  continues  in  its  period  of  transition. 
A  number  of  personnel  left  during  last  year  and  a  number  of  new  personnel 
were  effectively  recruited. 

The  three  main  goals  of  the  Radiation  Oncology  Branch  are  the 
following : 

1.  Major  emphasis  on  clinical  trials  of  combined  modality  in  nature, 
predominantly  collaborative  with  other  clinical  branches. 

2.  Strong  radiobiology  program  with  heavy  emphasis  on  basic  science 
and  clinical  questions  of  relevance. 

3.  A  training  program  in  radiation  therapy,  capable  of  representing 
an  equivalent  in  stature  to  the  present  programs  in  the  Medical, 
Surgical,  and  Pediatric  Oncology  Branches  within  the  Cancer 
Institute. 

Many  prior  studies  of  the  Branch  have  known  been  terminated.   Specifi- 
cally, the  study  of  chronic  lymphocytic  leukemia  has  been  discontinuted 
because  meaningful  conclusions  in  this  particular  chronic  neoplastic 
illness  are  unlikely  to  be  forthcoming.   In  addition,  the  involvement  of 
the  Branch  in  the  study  of  non-Hodgkin' s  lymphomas  has  been  altered;  the 
Branch  is  now  coinvestigator  with  the  Medicine  Branch  in  the  evaluation  of 
"conservative"  and  aggressive  management  of  nodular  lymphomas  (Medicine 
Branch  110).   The  Branch's  role  in  lymphomas  of  unfavorable  histology 
programs  is  also  that  of  collaborative  with  the  Medicine  Branch;  total 
body  irradiation  for  non-Hodgkin' s  lymphomas  has  been  terminated. 

In  a  similar  fashion,  the  study  of  small  cell  carcinoma  of  the  lung 
has  now  become  a  collaborative  venture  with  the  VA  Medical  Oncology  Branch. 
Presently,  the  ROB  collaborates  with  the  VA  in  a  prospectively  controlled 
study  of  the  value  of  irradiation  to  the  chest.   Preliminary  data  will  be 
reported  by  the  VA  Medical  Oncology  Branch;  however,  it  is  fair  to  say 
that  the  preliminary  data  appear  to  be  in  sharp  distinction  to  prior 
studies  published  elsewhere  which  fail  to  show  advantage  of  radiation 
therapy.   In  addition,  the  ROB  will  be  playing  an  active  role  with  the 
VA  in  the  study  of  ablative  therapy  for  advanced  oat  cell  carcinoma  and 
the  reconstitution  of  bone  marrow  in  such  patients  who  achieve  a  complete 
remission  with  chemotherapy  alone. 
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Further  collaborative  ventures  reflect  the  ROB  Involvement  with  the 
Surgery  Branch  in  soft  tissue  sarcomas  and  with  the  Pediatric  Oncology 
Branch  in  Ewing  sarcoma,  rhabdomyosarcoma,  and  lymphomas. 

This  year  will  see  the  beginning  of  new  protocol  studies  of  the 
Radiation  Oncology  Branch.   The  most  important  is  the  beginning  of  a 
controlled  study  of  hypoxic  cell  radiosensitizing  drugs  (specifically 
misonidazole)  in  the  treatment  of  carcinoma  of  the  esophagus.   This  study 
is  just  beginning,  but  will  essentially  treat  patients  with  preoperative 
irradiation;  half  the  patients  will  be  randomized  to  receive  intravenous 
misonidazole  with  each  fraction  of  irradiation.   It  is  hoped  that  this 
study  will  help  to  demonstrate  whether  these  agents  are  important  clini- 
cally in  this  particularly  dismal  disease.   This  specific  neoplasm  was 
selected  because  it  was  felt  that  an  answer  could  be  learned  relatively 
quickly.   In  addition,  it  offers,  in  conjunction  with  the  Surgery  Branch, 
an  opportunity  to  do  meaningful  controlled  nutritional  studies  in  patients 
who  are  known  to  be  frequently  malnourished. 

Major  effort  has  been  spent  in  the  development  of  a  new  radiotherapy 
treatment  facility.   This  facility  has  been  under  construction  for 
approximately  one  year  and,  upon  its  completion,  should  give  adequate 
space  for  patients  and  for  technological  development.   When  the  new 
facility  is  occupied,  then  the  present  space  will  be  renovated  into  a 
radiation  biology  laboratory. 

Radiation  biology  was  officially  begun  this  past  year.   The  arrival 
of  Dr.  James  Mitchell  to  do  tissue  culture  work  represents  the  beginning 
of  what  is  hoped  to  be  a  major  effort  in  radiation  biology.   Interest 
will  be  focused  upon  dose  rate,  combined  modality  therapy,  and  radio- 
sensitizing  and  radioprotecting  agents.   In  addition,  whole  animal  work 
is  expected  to  begin  in  late  1979  with  the  arrival  of  Dr.  Liz  Travis 
from  England. 

A  major  portion  of  time  was  spent  this  last  year  in  the  planning  of 
an  intraoperative  facility.   Initially  this  was  planned  to  go  in 
Building  10  in  one  of  the  general  surgical  suites.   Because  of  inability  to 
get  the  room  isolated  for  the  purpose  of  strengthening  the  floor  for  a 
20  ton  linear  accelerator,  it  was  then  decided,  at  the  suggestion  of  the 
Clinical  Center,  that  this  plan  be  moved  to  one  of  the  neurosurgical 
suites  and  placement  of  the  unit  into  one  of  the  two  neurosurgical  suites. 
Initially  this  appeared  to  be  acceptable  to  the  new  neurosurgeons,  headed 
by  Dr.  Kornblith.   However,  ultimately  major  changes  of  mind  took  place, 
after  the  purchase  of  a  linear  accelerator  had  already  been  contracted 
for  this  purpose.   That  linear  accelerator  will  now  go  in  the  new  facility 
when  it  opens  in  early  1980.   The  plans  for  intraoperative  radiation 
have  not  died;  on  the  contrary,  they  are  very  much  alive.   The  plan  is 
now  to  construct  an  operative  facility  adjacent  to  a  linear  accelerator 
in  our  present  facility  as  soon  as  we  have  moved  into  the  new  radiation 
oncology  space.   The  wing  in  which  the  linear  accelerators  are  presently 
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loused  will  be  isolated  from  the  rest  of  the  hallway  space  for  intraopera- 
|;ive  treatment.   This  seems  to  be  the  best  that  we  can  come  up  with  at 
the  present  time.   The  major  advantages  of  intraoperative  radiation 
Include  speed,  collaboration  with  surgeons,  direct  observation  of  precise 
localization  of  tumor,  and  the  ability  to  eliminate  critical  normal 
:issues  from  the  usual  irradiation  field.   In  addition,  it  offers  a 
iuperb  research  opportunity  to  combine  radiosensitizing  drugs  and  even 
lirect  intraoperative  heat  with  radiation  in  the  treatment  of  such 
challenging  neoplasms  as  carcinoma  of  the  pancreas  and  carcinoma  of  the 
;tomach. 

Development  of  CT  scanning  for  treatment  planning  has  been 
progressing.   During  this  past  year,  the  ability  to  plan  isodose  curves 
lirectly  on  CT  sections  has  been  achieved.   Over  the  course  of  the  next 
I'ear,  it  should  be  possible  to  do  sophisticated  treatment  planning  for 
..sodose  plotting  through  any  plane  that  may  be  selected.   This  should 
[represent  major  improvement  in  computerized  treatment  planning. 
I 

j    Future  goals  of  the  Branch  include  studies  on  breast  cancer,  in 
Collaboration  with  the  Surgery  Branch  and  in  myeloma,  in  conjunction  with 
j.he  VA  Medicine  Branch.   Continued  efforts  will  be  exerted  in  the  direc- 
Ifion  of  radiosensitizing  agents  as  well  as  the  new  area  of  radio- 
Lrotecting  agents. 
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Project  Description: 

Objectives ;   To  provide  consultation  and  radiation  treatment 
for  Clinical  Center  patients. 

Methods ;   Formal  and  informal  consultation  with  referring 
physicians  and  application  of  radiation  therapy  where  appropriate 
with  x-rays  and  electrons  in  accordance  with  standard  radiation  therapy 
practice  as  well  as  modified  programs  where  necessitated  by  adjuvant 
concomitant  therapies. 

Major  Findings:   There  were  487  patients  seen  in  formal 
consultation  and  an  additional  approximately  300  telephone  consultations 
provided  "ad  hoc"  advice  on  treatment  or  general  information.   Approximately 
450  patients  will  be  treated  in  this  fiscal  year  with  the  majority  of 
these  being  service  patients  and  the  remainder  being  protocol  patients 
in  the  Radiation  Oncology  Center. 

Proposed  Course;   To  continue. 

Publications : 

Kent,  C.H. ,  Schwade ,  J.G. :   Preoperative  radiation  therapy  in  carcinoma 
of  the  lung.  Lung  Cancer:   Progress  in  Therapeutic  Research. 
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SUMMARY  OF  WORK  (200  words  or  less  -  underline  keywords) 


Summary:   Facilities,  animal  holders,  x-ray  sources  and  services  have  been 


provided  for  the  irradiation  of  animals  and  biological  materials  required 
for  research  studies  by  investigators  at  the  National  Institutes  of  Health. 
Services  include  design  of  irradiation,  x-ray  field  dose  mapping  and  con- 
sultations as  to  methods  and  types  of  irradiation. 
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Project  Description: 

Objectives;   To  provide  space,  equipment  and  radiation  physics 
expertise  to  all  researchers  at  the  National  Institutes  of  Health  who  are 
involved  with  radiobiological  projects. 

Methods  Employed:   Informal  consultation  with  researchers  who  use 
the  250  SVp  x-ray  units  for  radiobiology  experiments.   Informal  training 
of  each  researcher  in  the  proper  procedure  for  safety  using  the  x-ray 
facility.   Fabrication  of  devices  to  hold  animals  in  specific  positions 
relative  to  the  x-ray  beam  while  shielding  certain  critical  organs. 

Major  Findings:   Over  1000  hours  of  exposure  time  was  reserved  for  i 
researchers.   Materials  irradiated  included  cells,  tissue  cultures,  mice, 
rats,  and  dogs.   Mid-line  dose  distribution  through  a  mouse  model  was 
mapped.   No  regulator  "off"  was  noted  during  two-directional  exposures. 
The  cooperating  unit  installed  a  cesium  irradiator  adjacent  to  the  x-ray 
facility.   The  exposure  distribution  in  the  irradiation  cavity  was  mapped 
in  air  to  measure  the  location  and  size  of  the  useful  volume.   The 
A.F. F.R.I.   50  MV  linear  accelerator  was  used  for  a  series  of  dog  studies 
and  was  successfully  adapted  to  produce  irradiation  beams  similar  to 
those  found  on  clinical  accelerators. 

Significance  to  Biomedical  Research  and  the  Program  of  the 
Institute:  Provides  essential  radiation  physics  support  to  ongoing 
research  of  the  National  Cancer  Institute  and  other  Institutes. 

Proposed  Course;   To  be  continued.   The  mid-line  dose  distri- 
bution in  mice  will  be  mapped  to  compare  dorsal  versus  ventral 
irradiation.   Restrict  the  250  SVp  facility  to  use  by  those  researchers 
who  must  have  irregular  field  shapes.   Develop  dosimetry  techniques, 
systems,  devices  and  phantoms  needed  to  support  the  expanding  Radio- 
biology  Section,  ROB,  COP,  DCT,  NCI. 

Publications;   N/A 
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SUMMARY  OF  WORK  (200  words  or  less  -  underline  keywords) 


This  project  is  directed  toward  utilizing,  computerized  tomography  and 
ultrasound  to  improve  radiation  therapy  treatment  planning.   A  whole- 


body  x-ray  scanner  and  a  PDP-11/70  computer  have  been  installed. 
Multiple  CT  images  can  be  simultaneously  displayed  on  one  video  monitor 
as  a  function  of  either  image  spatial  sequence  or  time.   Automatic 
contouring  with  quick  edit  option  has  been  implemented.   Contour  area, 
nean  density,  and  density  histogram  can  be  automatically  produced  on 
nonitor.   Distances  between  points  can  be  calculated  in  real  dimensions 
to  provide  accurate  definition  of  tumor  depths.   Mathematical  models  of 
K-ray  beams  have  been  entered  and  adjusted  so  that  patient  treatments  can 
be  accurately  simulated  by  the  computer  prior  to  exposing  patients  to 
radiation.   Routine  treatment  planning  has  been  initiated. 
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Project  Description: 

Objectives;   To  utilize  the  imaging  from  computerized 
tomography  scans  and  ultrasound  scans  as  part  of  service  medical 
physics  for  improved  radiation  treatment  planning  and  to  employ  data 
on  tissue  densities  to  correct  for  tissue  in  homogeneities. 

Methods  Employed;   A  closely  integrated  effort  is  being 
undertaken  by  the  staff  of  the  Radiation  Oncology  Branch  and  the 
Computer  Systems  Laboratory  (CSL)  to  provide  a  system  for  accurate 
radiotherapy  treatment  planning.   Patient  contours  are  computer- 
generated  from  computed  tomography  images  stored  on  magnetic  tape. 
X-ray  beams  are  mathematically  modeled  by  commercial  software  and 
are  manually  compared  to  measured  isodose  distributions  for  the 
Branch  accelerators.   Beam  parameters  are  adjusted  until  the  model  fits 
the  measured  beams  to  better  than  1%.   Sealed  sources  are  modeled 
and  manually  compared  to  known  distributions  about  the  sources. 
Source  model  parameters  are  adjusted  until  the  model  fits  the  known 
distributions  to  better  than  1/2%  at  all  distances.   Branch  radio- 
therapists review  computer  generated  video  displays  and  suggest 
modifications  that  may  improve  the  clinical  utility  of  the  system. 
C.S.L.  staff  then  uses  computer  technology  to  affect  the  modifications. 

Major  Findings;   The  addition  of  a  new,  color  video  display 
has  enhanced  image  display  for  interactive  treatment  planning.   Particu- 
larly helpful  is  the  color  display  of  isodose  areas  as  opposed  to 
isodose  lines  as  well  as  the  ability  to  overlag  dose  distributions  onto 
C.T.  images.   Software  has  been  added  to  display  video  "rulers"  to 
measure  distances  and  to  display  X-ray  beam  edges  to  localize  beam 
penumbras.   Two  dimensional  images  can  be  processed  serially  and  merged 
to  form  a  three  dimensional  dose  volume  that  can  be  viewed  in  any  plane. 
Contours  derived  from  these  volumes  can  be  projected  on  a  display  which, 
when  viewed  in  polarized  light,  permits  three-dimensional  perception. 
The  interface  to  the  digital  ultrasound  system  has  been  completed.   The 
system  is  being  used  for  routine  treatment  planning. 

Significance  to  Biomedical  Research  and  the  Program  of  the 
Institute:   This  system  improves  the  accuracy  of  treatment  planning,  hence 
dose  delivery,  thereby  permitting  radiotherapists  to  conform  dose 
distribution  to  target  volumes  while  sparing  normal  tissues.   By  improving 
the  delivery  of  radiotherapy  care,  the  system  benefits  all  patients  who 
receive  radiation  treatment  on  research  protocols. 

Proposed  Course:   Continue  the  development  of  software  directed 
toward  three-dimensional  dose  calculations  and  computerized  optimization 
of  treatment  plans  and  quantify  the  accuracy  of  C.T.  based  systems 
relative  to  conventional  treatment  planning. 
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SUMMARY   OF   WORK    (200  words   or  less  -  underline    keywords) 

Lrvices  and  equipment  have  been  provided  for  expert  consultation  in  radiation 
hysics.  radiation  therapy  treatment  planning  and  radiation  treatment  for 
linical  center  patients  admitted  to  services  other  thanthe  Radiation  Oncology 
iranch  of  the  National  Cancer  Institute. 
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Project  Description; 

Objectives:   To  provide  equipment  and  physics  consultation  for  the 
radiation  therapy  of  patients  at  the  National  Institutes  of  Health. 

Methods  Employed:   Linear  accelerators  were  calibrated  and  main- 
tained to  provide  accurate  radiation  delivery  for  patients  undergoing 
radiation  therapy.   Computers  were  employed  to  generate  treatment  plans 
in  which  beam  parameters  were  varied  to  determine  the  optimum  for  patient 
care.   Informal  consultations  were  held  with  radiotherapists  concerning 
energy,  modality,  and  configuration  of  beams. 

Major  Findings:   Dosimetry,  treatment  planning  and  treatments  were 
provided  for  patients  undergoing  radiation  therapy.   Existing  accelerators 
were  recommissioned  to  re-establish  base  line  data  for  electrical, 
mechanical,  and  treatment  beam  parameters.   Detailed  equipment  specifica- 
tions were  established  and  contracts  negotiated  for  three  accelerators 
to  be  installed  in  the  new  therapy  facility.   Sealed  source  implant 
services  were  initiated,  including  shielding  design  of  patient  care 
rooms,  procurement  of  sources,  dosimetry  of  sources  and  establishment  of 
inventory  control.   Intraoperative  electron  therapy  services  were  initi- 
ated inlcuding   pre-clinical  studies  on  the  A. F. F.R.I,  linear  accelerator, 
design  and  construction  of  cones  for  existing  N. I.H.  accelerator  and 
dose  field  mapping  of  cones  for  electrons  and  x-ray  contamination.   The 
x-ray  dose  distributions  of  existing  accelerators  were  field  mapped  and 
computer  encoded  into  a  PDP-11/70  computer  to  provide  treatment  plan 
accuracies  of  1%  on  single  field  treatment  plans.   A  new  treatment  form 
was  developed  for  the  daily  recording  of  patient  doses  to  facilitate  the 
management  of  therapy  delivered  to  patients.   A  radiotherapy  quality 
assurance  program  was  developed  to  provide  for  daily,  weekly  and  monthly 
checks  of  equipment  performance  to  insure  maintenance  of  dosimetric 
accuracy. 

Significance  to  Biomedical  Reseaarch  and  the  Program  of  the 
Institute:    Provides  essential  radiation  physics  support  for  ongoing 
clinical  research  programs  of  the  National  Cancer  Institute  and  other 
Institutes  with  programs  in  the  Clinical  Center. 

Proposed  Course;   To  continue. 
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SUMMARY  OF  WORK  (200  words  or  less  -  underline  keywords) 


Purpose  of  this  project  is  to  study  radiation  sensitizing  compounds  and  their 
ability  to  increase  the  effect  of  radiation  in  sterilizing  neoplastic  cells. 
The  plan  is  to  take  patients  who  have  carcinoma  of  the  esophagus  that  appears 
to  be  clinically  confined  to  the  mediastinum  and  give  all  patients  preoperative 
irradiation.   Half  the  patients  will  receive  misonidazole,  a  hypoxic  cell 
sensitizer,  administered  by  an  intravenous  method.   Following  completion  of 
the  radiotherapy,  surgery  will  be  performed  and  survival,  freedom  from  lapse, 
and  tumor  viability  within  the  pathologic  specimen  will  all  be  evaluated.   In 
addition,  these  patients,  who  are  often  frequently  cachetic,  will  serve  as  the 
basis  for  controlled  studies  of  total  parenteral  nutrition. 


vSev.  10- 
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Project  Description: 

Objectives;   By  assessing  the  survival,  freedom  from  lapse,  and 
tumor  viability  within  the  pathologic  specimen,  we  hope  to  be  able  to 
determine  whether  or  not  misonidazole  is  effective  in  augmenting  radiation 
effects  in  patients  with  carcinoma  of  the  esophagus.   If  this  compound  does 
appear  to  increase  radiation  effectiveness,  then  further  work  in  radio- 
sensitizing  compounds  is  clearly  warranted. 

Methods  Employed:   Patients  with  previously  untreated  carcinoma 
of  the  esophagus  confined  clinically  to  the  mediastinum  will  be  accessioned 
and  treated  with  preoperative  radiation.   Half  the  patients  will  receive  on 
a  randomized  basis  intravenously  administered  misonidazole  with  each 
fraction  of  irradiation. 

Major  Findings:   This  study  has  just  begun  and  the  results  are 
presently  not  available  for  assessment. 

Significance  to  the  Research  Program  of  the  Institute:   Radio- 
sensitizing  drugs  represent  a  new  avenue  of  investigation.   These  compounds,!; 
which  are  electron  affinic  and  appear  to  mimic  the  effects  of  oxygen,  appeals' 
to  have  specific  ability  to  sensitize  hypoxic  cells  to  enhance  radiation 
killing.   Thus,  these  compounds  take  a  known  effect  (i.e.  radiation  killingV 
and  appear  to  be  able  to  magnify  it.   If  these  compounds  prove  to  be 
effective  in  humans,  then  an  entirely  new  direction  for  clinical  investi- 
gation in  solid  tumors  will  be  warranted.   In  addition,  if  these  compounds 
are  truly  effective,  then  the  need  to  invest  in  such  things  as  high  L.E.T. 
radiation  may  be  circumvented. 

Proposed  Course:   Patient  accrual  is  underway  to  the  prospective 
study. 

Publications:   None 


986 


ANNUAL  REPORT  SUMMARY 

SURGERY  BRANCH 

NATIONAL  CANCER  INSTITUTE 

October  1,  1978,  to  September  30,  1979 

Cinical  efforts  in  the  Surgery  Branch  continue  to  emphasize  combined  modal - 
iiy  approaches  to  the  treatment  of  cancer.  Active  clinical  protocols  are  in 
piogress  for  the  treatment  of  osteosarcoma,  soft  tissue  sarcomas,  melanoma, 
rlctal  cancer,  testicular  cancer,  and  lung  cancer.  Immunotherapeutic 
approaches  to  cancer  treatment  are  being  explored.  Active  laboratory 
rjsearch  programs  in  tumor  immunology  and  tumor  metabolism  are  in  progress. 

Srgical  procedures  and  consultations  performed  by  the  Surgery  Branch  from 
Airil  1,  1978,  to  March  31,  1979,  are  presented  in  Tables  I  to  IV. 
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TABLE  I 
Cases  -  General  Surgery* 
April  1,  1978  -  March  31.  1979 


General :     Hepatic  resection  8 

Staging  laparotomy  and  splenectomy  for  lymphoma  29 
Aortocaval  lymph  node  dissection  and  biopsy  for 

ovarian  cancer  staging  12 

Exploratory  laparotomy  35 

Splenectomy  3 

Colon/bowel  resection  31 

Abdominal -perineal  resection  4 

Appendectomy  3 

Gastrectomy  3 

Pancreatectomy  -  partial/total  7 

Excision  pilonidal  cyst  2 

Cholecystectomy  8 

Major  soft  tissue  or  muscle  group  excision  19 

Revision  of  colostomy  2 

Hemorrhoidectomy  1 

Herniorrhaphy/hernia  repair  12 

Wound  exploration  3 

Electrofulguration  -  rectum  2 

Colonoscopy  •              15 

Laparoscopy  3 

Peritoneoscopy  5 

Gastroscopy  1 


Surgery  for 
Melanoma: 


Limb  perfusion 

Wide  excision  with/without  STSG 

Wide  excision  +  axillary  LND 

+  inguinal  LND/superficial  groin 
+  radical  neck  LND 

Lymph  node  dissection:  Axillary 

Superficial  inguinal 
Deep  inguinal 
Radical  neck 

Excision  solitary  nodules/nevi 


4 

20 

11 

4 

5 

14 

10 

2 

5 

14 


Head  &  Neck:  Radical  neck  +  other  resection 
Other  major  cases 
Tracheostomy 
Direct  laryngoscopy/pharyngoscopy 


1 

4 

10 

2 


Plastic:     Wound  debridement  -  major 

Construction/revi  sion/movement 
STSG 


flaps 


6 
1 

11 
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TABLE  I  (continued) 


Aortocaval  lymph  node  dissection  17 

Debulking  procedure  15 

Orchiectomy/orchiopexy  9 

Nephrostomy/nephrol i  thotomy/nephrectomy  10 

Transureteroureterostomy/ureterolithotomy  2 

Pyelolithotomy  1 

Suprapubic  prostatectomy  1 

TURP  7 

Repair  varicocele  2 

Hydrocel ectomy  2 

Loop  revision/construction  2 

Phalloplasty  1 

Circumcision  2 

Cystectomy  1 

Looposcopy  2 

Cystoscopy  with/without  other  studies,  or  biopsy  36 

Cystometrogram  1 

Ureterogram  2 

Testicular  biopsy  15 

Miscellaneous  GU  biopsies  3 

Prostatic  biopsies  10 


jreast:      Breast  biopsy 

Simple  mastectomy 

Modified  radical  mastectomy 

Reduction  mammoplasty 


50 
2 
7 
2 


5YN: 


Hysterectomy 

Sal  pi  ngo-oophorectomy 

D  and  C 


tJrthopedics: 


Below  knee  amputation 
Above  knee  amputation 
Hip  disarticulation 
Hemipel vectomy 
Forearm  amputation 
Ray  amputation 
Excision  clavicle 


4 
11 
4 
6 
2 
2 
1 


'Endocrine:    Parathyroidectomy 

Parathyroid  implant  or  removal 

Adrenalectomy 

Thyroidectomy  -  complete  or  subtotal 

Radical  neck  LND  -  met.  thyroid  ca. 


26 
2 
4 

14 
5 
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TABLE  I  (continued) 


Vascular:    Repair  A-V  malformation  3 

Vein  stripping  1 

Venous  bypass  2 

Endarterectomy/embolectomy  8 

A-V  shunt/shunt  revision/shunt  removal              24 

Aortic  aneurysm  repair  4 


Thoracic:    Unilateral  thoracotomy  2 

Biopsy  nodule(s)  50 

Biopsy  nodule(s)  with  rib  resection/chest  wall  3 

Lobectomy  3 

Bilateral  thoracotomy  7 

Pericardiectomy  2 

Pneumonectomy  3 

Resection  mediastinal  mass  3 

Bronchoscopy  10 

Mediastinoscopy  5 

Esophagoscopy  10 

Esophagogastrectomy  1 


Minor:       Incision  and  drainage  of  abscess  18 

Biopsy:  Temporal  artery  2 

Bone  15 

Node  91 

Tissue  mass  69 

Insertion/removal  abdominal  catheter  for  chemotherapy   26 


Miscellaneous: 


*In  compiling  this  list  the  major  aspect  of  each  procedure  was  used. 
Patients  with  multiple  simultaneous  procedures  appear  on  the  list  only 
one  time. 
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lastic; 


[ascular: 


loracic: 


TABLE  II 

Consultants  -  Surgery 

April  1.  1978  -  March  31.  1979 


Marnmoplasty  with  augmentation 

reduction 
Myocutaneous  skin  flap  grafting 
Skin  grafting,  major 
Revision/excision  scar 


Femoral  embolectomy  with  graft 


Lung  biopsy 
Insertion  chest  tubes 
Bronchoscopy 
Exploratory  thoracotomy 


5 

12 
3 


eurosurgical :     Resection  sacroiliac  bone  tumor 


JYN:  Salpingo-oophorectomy 

Laparoscopy 
D  and  C 
Exploratory  laparotomy 


rthopedic:  Tinkoff-Linberg  humoral    replacement 

Excision  bone  spurs  amputation  stump 


NT:  Tracheostomy 

Myri  ngotomy 
Mastoidectomy 

Caldwell-Luc  with  antral   windows 
Septoplasty 
Hemiglossectomy 
Tympanoplasty 
Osteotomy 

Laryngoscopy,  esophagostomy,  dilatation 
Miscellaneous 


3 
6 
1 
4 
2 
1 
2 
2 
21 
4 
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TABLE  III 
Individual  Written  Intramural  Consultations  Received  by  Surgery  Branch,  NCI 

Listed  by  Institutes* 
April  1,  1978  -  March  31.  1979 


NCI  218 

NIAMDD  62 

NHLBI  62 

NIAID  74 

NIMH  36 

NINCDS  32 

NIDR  6 

NICHHD  17 

NEI  9 

OTHER  _63 

TOTAL  579 


*This  tabulation  includes  only  formal  written  consultations  submitted  to  the 
Surgery  Branch  office.  Many  additional  consultations  are  received  by  Surgerj 
Branch  physicians  directly  by  telephone  or  personal  contact.  These  are  not 
included  in  this  tabulation. 
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Introduction 


Investigators  in  the  Surgery  Branch  of  the  National  Cancer  Institute  are  the 
general  surgeons  and  general  surgical  consultants  to  the  entire  National 
Institutes  of  Health.  In  this  role  we  see  patients  in  primarily  two  capaci- 
ties. Firstly,  we  see  patients  in  consultation  for  all  general  surgical  and 
specialty  surgical  problems  except  for  the  specialties  of  cardiac  and  ortho- , 
pedic  surgery.  The  Surgery  Branch  answers  all  emergency  as  well  as  elective 
surgical  consultations  and  provides  24  hour  coverage  for  surgical  emergencie;; 
that  may  arise  in  the  Clinical  Center  Hospital. 

Secondly,  the  Surgery  Branch  collaborates  in  the  procurement  of  tissues  for  i 
studies  required  by  other  investigative  units.  The  degree  of  involvement  of( 
the  Surgery  Branch  in  the  planning  and  execution  of  these  studies  is  vari- 
able. The  Surgery  Branch  often  plays  an  instrumental  role  in  the  design  of 
these  studies  while  in  other  collaborations,  the  Surgical  Service  merely 
provides  tissues. 

Approximately  40%  of  the  clinical  surgical  effort  of  the  Surgery  Branch  is 
devoted  to  these  consultative  and  collaborative  studies. 

A  complete  listing  of  surgical  procedures  performed  by  the  Surgery  Branch  is 
presented  in  Table  I.  Surgery  performed  by  surgical  consultants  operating 
within  the  Surgery  Branch  is  listed  in  Table  II. 

A  list  of  consultations  received  from  other  NCI  Branches  as  well  as  other  NI 
Institutes  is  shown  in  Table  III. 

Project  Description:  Selected  projects  are  presented  below  to  provide 
examples  of  the  nature  of  Surgery  Branch  collaborative  efforts. 

Part  I.  Hyperparathyroi di sm 

Part  II.  Reduction  Mammoplasty 

Part  III.  Nutritional  Support 

Part  IV.  Ovarian  Cancer 

Part  V.  Tenckhoff  Catheters 

Part  I.     Hyper parathyro i d i sm 

In  the  period  4/1/78  to  3/31/79,  26  patients  underwent  operation  for  hyperp'a 
thyroidism.  Sixteen  of  these  had  previously  been  operated  on  unsuccessful! 
The  Surgery  Branch  continues  to  provide  a  surgical  service  for  complicated 
problems  in  parathyroid  disease,  and  has  further  developed  and  utilized  the 
cryopreserved  autotransplantation  of  human  parathyroid  tissue. 
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Part  II.  Reduction  Mammoplasty 

jhis  program,  in  conjunction  with  the  National    Institute  of  Child  Health  and 
uman  Development,  is  intended  to  afford  cosmetic  mammary  reduction  for  men 
jider  study  for  causes  of  gynecomastia.     Frequently  these  reductions  can  be 
JDne  through  a  circumareolar  incision  with  minimal   scarring.     Occasionally 
ransposition  of  the  nipple-areolar  complex  and  excision  of  skin  is  necessary 
p  obtain  a  satisfactory  appearance.     Adequate  specimens  of  breast  tissue  and 
|kin  are  made  available  for  hormone  receptor  analysis,  culture,  and   biomedical 
■tudies. 

Part  III.         Nutritional  Support 

'he  Surgery  Branch  continues  to  mount  a  major  effort  in  supporting  patients 
utritionally  by  intravenous  feeding  throughout  the  National    Institutes  of 
ealth.     The  Surgery  Branch  has  been  responsible  for  1236  days  of  total 
iarenteral    nutrition  between  the  period  of  2/1/78  and  2/1/79. 

Part  IV.  Ovarian  Cancer 

Studies  of  ovarian  carcinoma  are  undertaken  in  Medicine  Branch  protocols  with 
|he  cooperation  of  the  Surgery  Branch.     Adjuvant  systemic  melphalan  chemother- 
py  is  being  compared  with  intraperitoneal    radioactive  phosphorus  for  high-risk 
patients  following  complete  surgical  tumor  resections.     Patients  with  incomplete 
'esections  are  treated  with  various  combinations  of  systemic  chemotherapy  or 
l/ith  chemotherapy  as  an  adjunct  to  pelvic  irradiation.     The  Surgery  Branch 
[iOllaborates  with  the  Medicine  Branch  in  ovarian  cancer  studies  by  providing 
jiurgical    evaluations  and  services,  as  well   as  performing  definitive  surgical 
ijxplorations  and  resections  as  required  in  protocols.     In  1978,  the  Surgery 
|ranch  performed  operative  procedures  on  24  patients  in  ovarian  cancer 
protocols. 

Part  V.  Tenckhoff  Catheters 

rhe  Surgery  Branch  has  been  totally  responsible  for  the  placement  of  Tenckhoff 
catheters  for  intraperitoneal    infusion  with  chemotherapeutic  agents.     This  has 
Deen  either  by  the  intermittent  instillation  or  the  continuous  dialysis  process. 
The  study  initially  commenced  in  ovarian  cancer  using  methotrexate,  but  has  now 
been  expanded  to  other  intra-abdominal,  well-confined  malignancy  with  the  use 
bf  5-Fluorouracil .     An  Adriamycin  study  is  contemplated  and  further  expansion 
jinto  adjuvant  intraperitoneal   chemotherapy  has  been  initiated. 

[Publications: 

j 

iSchaner,  E.G.,   Chang,  A.E.,  Doppman,  J.L.,   Conkle,  D.M. ,   Flye,  M.W.,  and 
'Rosenberg,  S.A.:     Comparison  of  computed  and  conventional   whole  lung  tomography 
h'n  detecting  pulmonary  nodules.     A  prospective  radiologic-pathologic  study. 
lAm.  J.  Roentgenol.   131:    51-54,    1978. 
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Chang,  A.E.,  Schaner,  E.G.,  Conkle,  D.M.,  Flye,  M.W.,  Doppman,  J.L.,  and 
Rosenberg,  S.A. :  Evaluation  of  computed  tomography  in  the  detection  of 
pulmonary  metastases:  A  prospective  study.  Cancer  43:  913-916,  1979. 

Brown,  E.M.,  Brennan,  f'l.F.,  Hurwitz,  S.,  Windeck,  R.,  Marx,  S.J.,  Spiegel, 
A.M.,  Koehler,  J.O.,  Gardner,  D.G.,  and  Aurbach,  G.D.:  Dispersed  cells  pre- 
pared from  human  parathyroid  glands:  Distinct  calcium  sensitivity  of  adenomas 
vs.  primary  hyperplasia.  J.  Clin.  Endocrinol.  Metab.  46:  267-276,  1978. 

Brennan,  M.F.,  Doppman,  J.L.,  Marx,  S.J.,  Spiegel,  A.M.,  Brown,  E.M. ,  and 
Aurbach,  G.D.:  Reoperative  parathyroid  surgery  for  persistent  hyperparathy- 
roidism. Surgery  83:  669-676,  1978. 

Bender,  R.A. ,  and  Brennan,  M.F.:  The  role  of  percutaneous  liver  biopsy  in  the 
pretreatment  evaluaton  of  pancreatic  adenocarcinoma.  Am.  J.  Surg.  135:  207- 
209,  1978. 

Brennan,  M.F.:  Host  vs.  tumor  metabolism.  Cancer  Bulletin  30:  72-77,  1978. 

Doppman,  J.L.,  Brennan,  M.F. ,  and  Brown,  E.:  Tracheal  overlap:  A  helpful 
arteriographic  sign  for  identifying  parathyroid  adenomas  in  the  posterior 
superior  mediastinum.  Am.  J.  Roentgenol.  130:  1197-1199,  1978. 

Goodgame,  J.T.,  Lowry,  S.F.,  and  Brennan,  M.F.:  Essential  fatty  acid  de- 
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Project  Description: 

Part  I.     Malignant  Melanoma 

Part  II.    Soft  Tissue  Sarcomas 

Part  III.    Osteogenic  Sarcoma 

Part  IV.    Testicular  Cancer 

Part  V.     Colorectal  Cancer 

Part  VI.    Total  Parenteral  Nutrition 

Part  VII.    Breast  Reconstruction 

Part  VIII.   Quality  of  Life  Studies 

Part  IX.    Endoscopy 

Part  X.     Computer  Applications 

Part  I.     Malignant  Melanoma 

The  Surgery  Branch  is  involved  in  several  studies  designed  to  improve  the 
treatment  of  patients  with  malignant  melanoma.  A  prospective  randomized  study 
of  the  intralesional  injection  of  BCG  into  primary  cutaneous  melanoma  lesions 
was  begun  in  1975.  Twenty-six  patients  have  been  randomized  in  this  study. 
A  statistically  significant  improvement  in  disease-free  survival  is  present 
in  the  patients  treated  with  intralesional  BCG  compared  to  patients  receiving 
standard  surgical  treatment  alone.  For  the  treatment  of  multiple  cutaneous 
recurrences  of  melanoma,  the  Surgery  Branch  is  investigating  the  use  of  BCG 
cell  walls  on  oil  droplets  as  an  alternative  to  the  use  of  viable  BCG  for  the  ' 
treatment  of  these  lesions.  In  conjunction  with  the  Immunology  and  Medical 
Oncology  Branches,  the  Surgery  Branch  is  conducting  a  prospective  randomized 
trial  of  3  adjuvant  treatments  in  addition  to  surgery  for  the  treatment  of 
patients  with  Stage  II  melanoma.  Approximately  150  patients  have  been  random- 
ized into  these  protocols,  and  definitive  analysis  has  not  yet  been  performed.! 
A  prospective  randomized  study  in  the  Surgery  Branch  is  also  evaluating  the 
efficacy  of  deep  lymph  node  dissection  in  patients  with  lower  extremity 
melanoma. 

Part  II.    Soft  Tissue  Sarcomas 

The  Surgery  Branch  has  completed  evaluation  of  55  patients  treated  with  adju- 
vant chemotherapy  following  surgery  for  the  treatment  of  soft  tissue  sarcomas. 
Dramatic  improvements  in  disease-free  interval  and  survival  have  been  obtainec 
by  the  use  of  chemotherapy,  although  some  complications  of  the  chemotherapy 
have  been  seen.  A  prospective  randomized  protocol  is  now  in  progress 
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evaluating  the  efficacy  of  adjuvant  chemotherapy.     To  the  present,  44  patients 
have  been  randomized  into  this  study.     It  is  too  early  to  evaluate  results. 
The  Surgery  Branch  is  also  conducting  a   prospective  randomized  trial   comparing 
standard  amputation  with  conservative  excision  and  radiation  therapy  in  the 
local   control   in  patients  with  soft  tissue  sarcomas.     Although  it  is  too  early 
for  definitive  analysis,  it  appears  as  if  radiation  therapy  is  effective  in 
improving  local   control   in  this  disease. 

Part  III.         Osteogenic  Sarcoma 

Fifty-two  patients  have  been  entered  into  a  study  evaluating  use  of  high-dose 
methotrexate  for  the  adjuvant  treatment  of  patients  with  osteosarcomas.     Con- 
tinuous disease-free  interval   has  been  improved  from  20%  in  historical   con- 
trols to  38X  in  adjuvant  chemotherapy  treated  patients.     The  aggressive  use  of 
thoracotomy  in  these  patients  has  led  to  a  dramatic  increase  in  disease-free 
survival.     Currently  70%  of  patients  are  alive  and  NED  following  diagnosis  of 
osteogenic  sarcoma.     This  represents  a  dramatic  improvement  over  survival 
figures  prior  to  the  onset  of  this  protocol. 

Part  IV.  Testicular  Cancer 

This  protocol   is  designed  to  determine  whether  surgical    resection  of  all   ac- 
cessible tumor  (debulking)  combined  with  chemotherapy  can  prolong  the  response 
rate  and  increase  the  survival    rate  of  selected  patients  with  advanced  bulky 
metastatic  germ  cell  tumors  of  the  testis,  compared  to  chemotherapy  alone. 
Only  patients  with  embryonal   carcinoma  or  teratocarcinoma  with  tumor  bulk  ac- 
cessible to  surgical   resection  are  eligible.     So  far  30  patients  have  been 
entered  into  the  prospective  randomized  protocol.     The  data  are  too  prelim- 
inary to  draw  any  conclusions  concerning  the  effectiveness  of  surgical   de- 
bulking  in  improving  the  survival   of  these  patients.     The  protocol   is  being 
continued. 

Part  V.  Colorectal   Cancer 

A  randomized  trial   comparing  electrofulguration  with  abdominoperineal   resec- 
tion as  definitive  treatment  of  low-lying  rectal   cancer,  begun  in  May  1976, 
has  had  disappointing  accrual.     The  trial    is  currently  inactive,  as  no  pa- 
tients have  been  accessioned  in  the  past  2  years.     Seven  patients  are  on 
study:  APR  3,  electrofulguration  alone  3,  and  electrofulguration  plus  BCG  1. 

Efforts  to  improve  the  early  detection  of  Dukes  C  colorectal   cancer  by 
serial   CEA  assays,  abdominal   ultrasound,  abdominal   CAT  scan,  and  frequent 
physical   examination  have  begun.     An  adjuvant  chemotherapy  trial   employing 
randomly  intravenous  or  intraperitoneal   5-FU  has  been  implemented.     Thus  far 
3  patients  have  entered  the  study. 

Part  VI.  Total   Parenteral   Nutrition 

The  Surgery  Branch  is  currently  involved  in  the  use  of  total   parenteral   nu- 
trition (TPN)   as  an  adjunct  to  aggressive  chemotherapy.     There  are  2  ongoing 
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studies,  one  in  the  Pediatric  Oncology  Branch  in  patients  with  metastatic  soft  ' 
tissue  and  bony  sarcomas,  and  the  second  with  the  collaboration  of  the  Medicine 
Branch  in  patients  with  diffuse  histiocytic  lymphoma.  Currently  there  are 
entered  in  the  2  protocols  a  total  of  45  patients. 

Part  VII.    Breast  Reconstruction 

This  is  a  pilot  study  investigating  the  physical  as  well  as  the  psychosocial 
consequences  of  breast  reconstruction  following  modified  radical  mastectomy  for 
clinical  Stage  I  breast  cancer.  The  program  was  begun  in  anticipation  of  usingr 
this  management  regimen  as  one  arm  of  a  randomized  trial  in  which  the  other  armii 
would  be  treated  by  radiotherapy  following  biopsy  of  the  primary  lesion  and   ! 
axillary  dissection.  Outcome  variables  of  this  trial  would  be  disease-free 
interval  and  survival  on  one  hand  and  cosmesis  and  patient  rehabilitation  on 
the  other.  In  addition  to  particular  emphasis  on  immediate  reconstruction, 
operative  techniques  that  will  facilitate  delayed  reconstruction  are  being 
developed. 

Part  VIII.   Quality  of  Life  Studies 

Although  survival  statistics  in  the  various  arms  of  a  controlled  clinical 
trial  are  not  difficult  to  obtain,  the  change  that  various  treatment  regimens 
cause  in  the  quality  of  life  is  more  difficult  to  quantitate.  Therefore,  a 
Quality  of  Life  Assessment  (QOLA)  has  been  constructed  to  measure  the  economic 
sociologic,  and  psychologic  cost  of  cancer  treatments.  This  cost  of  therapy 
is  considered  to  be  valuable  data  useful  to  the  physician  who  recommends  a 
particular  treatment  plan  to  a  patient.  At  present  a  retrospective  study  of 
patients  undergoing  therapy  for  soft  tissue  sarcoma  is  underway;  a  comparison 
of  the  quality  of  life  change  in  patients  undergoing  a  major  amputatioo  to 
those  receiving  limb-sparing  surgery  plus  high-dose  radiation  therapy  is  beingi 
made.  All  patients  studied  to  date  received  chemotherapy. 

Part  IX.    Endoscopy 

The  Surgery  Branch  continues  to  collect  clinical  data  to  help  define  the  appro 
priate  role  for  laparoscopy  in  cancer  diagnosis  and  treatment.  Laparoscopic 
tubal  ligation,  as  a  consultative  service,  is  available  for  appropriate  pa- 
tients. During  the  past  year,  30  patients  have  undergone  laparoscopy  on  the 
NCI  surgical  service.  Surgery  Branch  colon  and  rectal  cancer  protocols  promis 
to  increase  our  utilization  of  this  endoscopic  procedure  in  the  coming  year. 

Fiberoptic  endoscopy  of  the  lower  GI  tract  is  available  as  a  consultative  serv 
ice  function  of  the  Surgery  Branch.  The  utility  of  his  procedure  from  both  th 
diagnostic  and  therapeutic  point  of  view  of  colon  lesions  is  well  established. 
Twenty  colonoscopic  procedures  were  performed  in  the  past  year.  These  include 
10  diagnostic  examinations  and  10  snare  polypectomies.  Direct  visual  access  t 
and  ability  to  histologically  sample  tissues  from  the  entire  lower  GI  tract 
offer  excellent  opportunities  for  earlier  diagnosis  of  colon  malignancy. 
Premalignant  lesions  in  patients  with  ulcerative  colitis  can  be  identified. 
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Colonoscopy  will   play  a  role  in  the  preoperative  assessment  of  appropriate 
patients  to  undergo  colon  and  rectal   surgery. 


Part  X. 


Computer  Applications 


Data  for  Surgery  Branch  research  continued  to  be  collected  and  entered  into 
3  primary  systems:     (a)   randomized  protocols,   (b)   serum/cell   inventory  and 
immunological   studies,  and  (c)   nutrition  studies.     The  basic  objectives  under- 
lying the  design  of  these  systems  are  to:     (1)  ensure  very  high  accuracy  of 
the  data  and  (2)   permit  information  to  be  easily  recorded,  keyentered, 
verified,  corrected,  retrieved,  and  analyzed. 

These  systems  are  maintained  on  computers  at  the  Division  of  Computer  Resources 
and  Technology.     On  the  IBM-370  system,  the  text-editor  WYLBUR  is  used  for  data 
entry,  program  maintenance,  and  remote  job  submission.     The  Time  Sharing  Option 
is  used  for  graphic  displays.     On  the  DECsystem-10  computer,  various  software 
packages  are  used  for  entry  of  laboratory  data  and  also  for  graphic  displays. 
A  Tektronix  4012  terminal   is  used  for  data  retrieval   and  graphic  display  of 
information.     The  IBM-2741  terminal   was  replaced  with  a  high-speed  Atlanthus 
T-1222  terminal   which  is  used  for  data  entry  and  retrieval. 

A  simple  measure  of  data  processing  activity  is  to  report  the  current  record 
counts  for  the  various  systems.  The  following  counts  show  the  status  of  the 
3  systems  as  of  May  1979: 


System 

(a)  Randomized  protocols 

(b)  Serum/cell  inventory 
Immunological  studies 

(c)  Nutrition  studies 


No.  of 
Subjects 

306 
6,175 

301 


No.  of 
Records 

7,050 
22,622 
32,221 
43,202 


In  the  serum/cell   inventory  there  are  curj^ently  39,688  vials  of  serum  and 
7,048  vials  of  lymphocytes  collected  in  16,447  drawings. 

Data  processing  will  continue  to  play  a  significant  role  in  assisting  Surgery 
Branch  investigators  to  define  and  describe  the  characteristics  of  protocol 
populations. 
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characterized.  Attempts  are  being  made  to  develop  adoptive  immunotherapeutic 
techniques  utilizing  transfer  of  cells  from  xenogeneic  species  to  humans  with 
cancer.  Techniques  for  the  prolonged  growth  of  cytotoxic  T  cells  have  been 
developed,  and  attempts  to  use  these  cells  for  adoptive  immunotherapy  are  in 
progress. 
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SUMMARY  REPORT 

Associate  Director  for  the  Baltimore  Cancer  Research  Program 

Division  of  Cancer  Treatment 

National  Cancer  Institute 

Baltimore,  Maryland 

October  1,  1978  through  September  30,  1979 

The  Baltimore  Cancer  Research  Program  has  completed  its  5th  year  at  the 
liversity  of  Maryland  Hospital.  The  Clinical  Branch  has  provided  for  approximately 
,000  inpatient  days  and  l'f,000  outpatient  visits. 

The  Clinical  Branch  continues  to  pursue  Phase  I  and  II  drug  testing.   New  drugs,  such 
AMSA,  PALA,  anguidine,  pentamethylmelamine,  maytansine,  cis-dichlorodiammine- 
itinum  (cis-DDP),  and  thymidine  have  been  studied. 

A  Phase  I  study  of  hyperthermia  using  equipment  supplied  by  the  National 
;ronautics  and  Space  Administration  has  been  completed.  The  results  indicate  that 
tients  can  tolerate  'f  hours  of  exposure  to  if-l.S,  degrees  centigrade,  a  temperature 
sociated  in  other  anecdotal  reports  in  the  literature  with  favorable  responses  in  cancer 
tients.  Phase  III  studies  of  hyperthermia  and  chemotherapy  for  patients  with 
jtastatic  sarcoma  and  lung  cancer  have  been  instituted.  In  these  studies,  the  effect  of 
perthermia  on  cancer  drug  pharmacokinetics  is  also  studied  in  the  laboratory. 

Phase  III  studies  of  daunorubicin  or  Adriamycin  and  cytosine  arabinoside  in  adult 
ute  nonlymphocytic  leukemia  have  demonstrated  a  70%  complete  response  rate, 
irrent  studies  in  adult  acute  leukemia  are  evaluating  various  maintenance  schemes, 
zluding  late  intensification  therapy,  splenectomy,  and  immunotherapy  with  neuramina- 
se-treated  leukemic  cells.  Combined  modality  studies  of  Hodgkin's  disease  continue  to 
ow  significant  advantage  for  radiotherapy-chemotherapy  in  patients  with  stage  IIIA  or 
th  early  stages  associated  with  "E"  substage  of  the  lung.  Early  evaluation  of  a  new 
)dgkin's  disease  study  comparing  chemotherapy  with  radiotherapy  plus  chemotherapy 
ows  that  MOPP  chemotherapy  and  radiotherapy  are  equally  effective  in  producing 
mplete  responses  in  patients  with  stage  I-IIIA  Hodgkin's  disease.  These  results  have  led 
a  joint  study  with  other  DCT  clinical  branches  of  early  Hodgkin's  disease  which  is 
sting  the  relative  merits  of  radiotherapy,  chemotherapy,  and  combined  modality 
^atment.  In  addition,  a  combination  chemotherapy  study  of  advanced  Hodgkin's  disease 
solving  all  DCT  cliniccil  branches  is  underway. 

Programs  of  the  Section  of  Infection  Research  and  Research  Microbiology  have 
ntinued  in  five  major  areas,  namely  surveillance,  epidemiology,  diagnosis,  treatment, 
id  prevention.  This  work  has  led  to  the  identification  of  refined  empiric  antibiotic 
mbinations  with  which  to  treat  febrile  granulocytopenic  cancer  patients  more  and 
ore  successfully. 

Studies  with  autologous  frozen  platelets  in  acute  leukemia  patients  without 
mpatible  donors  have  shown  them  to  be  life  saving.  This  study  plus  the  prophylactic 
anulocyte  transfusion  study  represent  major  contributions  from  our  Cell  Component 
lerapy  Unit  to  our  program  and  to  the  treatment  of  leukemia  and  cancer  patients  at 
rge. 

The  BCRP  laboratory  branches  have  been  relocated  from  the  USPHS  Hospital  to  the 
liversity  of  Maryland  Hospital  in  physical  space  adjacent  to  the  Clinical  Oncology 
anch. 
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The   Laboratory   of   Clinical   Biochemistry   general   areas  of   investigation   include 
cellular    control    mechanisms;    cellular    organelle    ultrastructure    and    function;    drug 
disposition,  metabolism  and  mechanism  of  action;  and  the  study  of  tumor  biology  and 
immunology.   Current  studies  are  directed  at  identifying  and  defining  the  mechanisms  by 
which  endogenous  and  exogenous  substances  modulate  cell  proliferation  and  differentia- 
tion.    The  Branch  has  investigated  new   pathways   for   drug  metabolism   such  as  the 
enzymatic  pathways  for  aldehyde  and  ketone  reduction.     Pharmacologic  studies  range 
from  pharmacokinetics  and  drug  metabolism  in  patients  treated  on  Clinical  Oncology 
Branch  protocols  to  the  study  of  molecular  interactions  between  drugs  and  macromole- 
cules.     A  major  research  effort  is  directed  at  defining  mechanisms  of  action  of  the 
anthracycline  antibiotics  and  other  cytotoxic  antibiotics.   Analytical  techniques  for  drugs  , 
and  drug  metabolites  which  can  then  be  applied  to  clinical  pharmacologic  problems  have  ? 
been   developed.      Close   integration   of   fundamental   laboratory   research   and   clinical  I 
studies  is  a  standard  working  approach  of  this  laboratory.    Clinical  pharmacologic  studies  i 
are  carried  out  in  collaboration  with  the  Clinical  Oncology  Branch  BCRP  to  determine  i 
effective  chemotherapeutic  regimens  for  cancer  therapy.    This  collaboration  has  been  ' 
most  notable  in  our  leukemia  and  hyperthermia  studies.    In  addition,  the  laboratory  has  ; 
collaborated  with  the  Clinical  Oncology  Branch  and  other  DCT  laboratory  branches  in  ■ 
studies  of  cis-DDP  pharmacokinetics. 

One  major  area  of  concentration  within  the  Laboratory  of  Molecular  Biology  has 
been  the  study  of  cellular  regulation,  particularly  as  it  affects  those  factors  which  i 
control  the  stabilization  of  messenger  RNA  (mRNA)  in  normal  and  neoplastic  tissues.  >■ 
The  Laboratory  is  continuing  its  study  of  the  relationship  between  oncogenic  viral  i' 
proteins  and  cell  transformation.  The  laboratory  has  isolated  and  purified  other  proteins  i* 
within  the  virion  core  (that  is  plO,  pl2,  and  pl5)  in  an  effort  to  study  more  completely  ' 
viral  assembly  and  its  relation  to  oncogenesis.  The  Laboratory  is  dependent  on  clinical! 
material  from  patients  treated  on  Clinical  Oncology  Branch  protocols  for  much  of  itst 
work.  For  instance,  hybridization  studies  of  DNA  from  human  cer viced  carcinoma  andi 
DNA  from  Herpes  simplex  virus  are  in  progress. 

Close  scientific  interaction  among  the  various  DCT  branches  in  Bethesda  andii 
Baltimore  continues.  To  date,  this  cooperation  has  led  to  joint  lymphoma  and  leukemiai 
protocols  and  to  joint  Phase  I  studies  of  drugs  considered  of  prime  importance  to  the 
DCT.  This  cooperation  has  led  to  better  utilization  of  clinical  material  on  both  campuses 
and  to  faster  clinical  results  derived  from  larger  numbers  of  patients  that  previously  was 
not  possible  for  the  DCT  intramural  program. 
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SUMMARY  REPORT 

CLINICAL  ONCOLOGY  BRANCH 

BALTIMORE  CANCER  RESEARCH  PROGRAM 

DIVISION  OF  CANCER  TREATMENT 

NATIONAL  CANCER  INSTITUTE 

October  1,  1978  through  September  30,  1979 

The  Clinical  Oncology  Branch  has  had  an  extremely  productive  year.  Phase  I  studies 
i  pentamethylmelamine,  PALA,  and  AMSA  have  been  completed.  The  PALA  and  AMSA 
tudies  were  conducted  jointly  with  other  clinical  and  laboratory  branches  of  the  DCT. 
>hase  II  studies  completed  or  nearing  completion  include  AMSA  in  renal  cell  and  ovarian 
:ancer,  and  acute  leukemia;  PALA  and  anguidine  in  colon  cancer;  maytansine  in 
quamous  cell  carcinoma  of  the  lung;  and  cis  dichlorodiammineplatinum  in  breast  cancer. 
^  broad  phase  II  study  of  high  dose  thymidine  has  been  completed  in  conjunction  with 
•ther  DCT  laboratory  branches.  Phase  III  studies  of  anthracycline  antibiotics  in 
injunction  with  cytosine  arabinoside  in  acute  nonlymphocytic  leukemia  have  continued 
o  yield  complete  response  rates  of  approximately  70%  and  a  3  year  disease  free  survival 
ate  of  25%. 

Hodgkin's  disease  treatment  research  continues  to  be  a  major  interest  of  the  Branch, 
'base  IV  combined  modality  studies  continue  to  show  significant  advantage  over 
adiotherapy  in  patients  with  extensive  Stage  IIIA  disease,  and  in  patients  with  E 
ubstage  disease  (lung).  Some  of  this  work  has  recently  been  confirmed  by  a  joint  BCRP, 
larvard,  Vanderbilt,  and  University  of  Chicago  study  which  has  just  been  submitted  for 
•ubllcation.  New  Hodgkin's  disease  studies  undertaken  jointly  by  the  Clinical  Oncology 
iranch,  BCRP  and  the  Radiation  Oncology  and  Medicine  Branches,  COP  are  designed  to 
urther  define  the  optimal  therapy  for  patients  with  Hodgkin's  disease  of  all  stages. 

In  the  Cell  Component  Therapy  Section,  studies  of  frozen  autologous  platelet 
ransfusions  for  acute  leukemia  patients  continue  to  be  rewarding.  We  have  transfused 
•latelets,  frozen  at  liquid  nitrogen  temperatures,  for  more  than  3  years  back  to  the  donor 
it  a  time  when  he  was  thrombocytopenic  due  to  leukemic  relapse.  The  transfusions  have 
'ielded  increments  suggesting  approximately  a  50%  recovery  rate  of  frozen  platelets.  A 
irophylactic  granulocyte  transfusion  study  has  been  completed  and  is  presently  being 
ivaluated.  This  Section  continues  to  supply  human  leukemic  cells  for  study  by  several 
>CT  laboratory  branches. 

Programs  of  the  Sections  of  Infection  Research  and  Research  Microbiology  involve 
ive  major  areas:  surveillance,  epidemiology,  diagnosis,  treatment,  and  prevention, 
'reatment  studies  have  included  evaluations  of  new  antimicrobials,  both  in  the 
aboratory  and  in  the  clinic.  New  drugs,  including  piperacillin  and  mezlocillin,  have  been 
jvaluated  in  vitro  and  in  the  clinic.  Infection  prevention  has  emphasized  refinements  of 
intimicrobial  prophylaxis.  The  usual  combinations  of  gentamicin,  vancomycin,  and 
lystatin  was  compared  to  gentamicin  and  nystatin  and  the  results  are  that  the 
;entamicin-nystatin  regimen  was  comparable  to  the  larger  combination  in  infection 
irevention.  The  elimination  of  vancomycin  removes  the  most  offensive  tasting  antibiotic 
rom  the  combination  cind  reduces  the  cost  of  prophylactic  oral  antibiotic  treatment  by 
0%.  In  addition,  a  highly  palatable  and  much  less  costly  combination  of  oral 
rimethoprim.-sulfasoxazole  has  been  found  to  produce  essentially  identiccil  results  as 
Ider  prophylactic  antibiotic  combinations.  The  opening  of  a  new  k  bed  laminar  air  flow 
nit  in  several  months  will  facilitate  supportive  care  research  in  the  Branch. 
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Biologic  markers  of  malignant  disease  such  as  terminal  transferase  and  reverse 
transcriptase  have  been  studied  in  some  detail  and  the  data  correlated  with  the  type  and 
extent  of  hematologic  malignancy. 

The  massive  research  data  accumulated  by  the  Branch  has  been  prepared  for  analysis 
on  the  PROMIS  System.  Physicians,  nurses,  pharmacists,  and  other  related  health  care 
personnel  take  part  in  the  input  and  the  retrieval  of  this  data.  This  system  will  undergo 
major  expansion  shortly  with  the  arrival  of  our  own  computer  and  terminal  equipment. 

Participation  in  oncology  programs  at  the  two  mediccd  schools  in  Bcdtimore  and  at 
other  hospitals  around  the  community  has  provided  a  source  of  patient  materied  for  our 
studies  and  has  enabled  us  to  bring  to  the  practicing  and  academic  physician  in  the 
community,  the  impact  of  the  therapeutic  advances  resulting  from  the  BCRP  program. 
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RY   OF   WORK.  (200   words   or   less  -   underlme    keywords)        /„^„„\     .  .  i  .  -j 

The   Baltimore  Cancer   Research  Program    (BCRP)   has   developed  cancer  guidance 


displays  (treatment  protocols)  on  the  computerized  Problem  Oriented  Medical  Inforrnation 
system  (PROMIS)  in  Burlington,  Vermont  at  the  University  of  Vermont  School  of  Medicine, 


with  the  aid  of  a  communication  linkage  between  BCRP  and  PROMIS.  The  computerized 
displays  for  the  logic  and  action  of  treating  cancer  problems  are  defined  by  the  creation 
and  sequencing  of  the  computer  display  pages  or  frames.  These  displays  provide  an 
automatic  connective  device  between  the  four  phases  of  medical  action  of  the  Problem 
Oriented  Medical  Record.    The  problem  defining  sequence  determines  the  specific  plan  and 


it  is  that  plan  which  is  in  part  a  protocol  or  series  of  protocols  for  treating  a  specific 
cancer  problem.  The  protocol  couples  the  health  care  provider  to  ther  protocol  specific 
antineoplastic  drug  displays  which  provide  feedback  loops  to  the  patient's  problem  list  and 
outstanding  orders.  It  is  through  the  use  of  these  explicit  informational  and  directional 
displays  that  the  health  care  provider  can  couple  learning  with  doing  while  gathering 
information  and  treating  patients'  cancer  problems.  It  is  anticipated  that  during  this  year 
the  entire  systems  package  will  be  shipped  to  BCRP  and  that  testing  and  debugging  will 
begin  in  conjunction  with  the  Inter-agency  Agreement  with  the  National  Center  for  Health 
Services  Research  (YOl-CM-80109). 
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PROJECT  DESCRIPTION  ZOl  CM  06259-07  COB 

To  extend  the  Computerized  Problem-Oriented  Medical  Information  System 
(PROMIS)  to  the  cancer  treatment  area  to  allow  the  development  of  structured  input 
("cancer  displays")  for  coupling  learning  with  doing  for  all  personnel  who  care  for 
individual  cancer  patients  entered  on  problem  specific  plans  (cancer  treatment  research 
protocols). 

Methods  Employed: 

1.  The  computer  terminal  being  used  for  this  purpose  is  a  touch-sensitive 
cathode  ray  tube  display  device  similar   to  those  in   use  in  Burlington,     ' 
Vermont,  where  the  computer  is  located.  BCRP  has  been  responsible  for  the 
installation  since  February,  1972.     All  programming  and  operation  of  the 
computer  system  have  been  done  at  the  University  of  Vermont. 

2.  The  basic  components  of  the  remote  terminal  at  the  BCRP  are  the  same  as 
the  local  termineils  in  Burlington,  Vermont:  display  screen,  display  memory, 
keyboard,  touch  screen  and  communication  link  to  the  computer  in  the 
PROMIS  Laboratory,  Burlington,  Vermont. 

Results: 

1.  The  BCRP  staff  has  developed  anti-neoplastie  drug  displays  which  have  been 
integrated  with  the  displays  gilready  on  file  in  Burlington,  Vermont,  as  part 
of  the  PROMIS  system.  The  drug  information  sequences  have  been  up-dated 
and  new  sequences  have  been  added.  Platinum  drug  displays  have  been 
added.  Update  and  revision  of  the  pyrimidine  antagonists  are  completed. 
Reference  citations  using  new  citation  tables  are  complete  for  alkylating 
agents  and  are  in  progress  for  antimetabolites  as  they  are  being  updated. 
Monitoring  information  for  aU  antineoplastic  agents  is  continuing.  All 
alkylating  agents  have  been  audited  and  updated.  Drug  dosage  information 
structures  were  expanded  to  include:  i)  general  information  for  planning 
drug  dosages;  2)  technique  to  prepare  drugs  and  3)  technique  to  administer 
drugs. 

2.  Problem  formulation  sequences  for  breast  cancer  and  lung  cancer  were  ; 
revised  and  expanded  to  match  current  standard  terminology.     Lymphoma  J 
problem  formulation  sequences  were  updated  to  match  current  standards. 
Problem    formulation    sequences    for    colon    cancer,    sarcomas,    ovarian, 
testicular  and  melanoma  are  in  progress. 

3.  Problem  specific  plans  for  small  cell  carcinoma  of  the  lung  have  been 
completed  including  BCRP  protocol  #7705  which  will  serve  as  a  model  for  i 
other  protocols  that  will  be  updated  and  added.   A  BCRP  protocol  for  acute  ( 
lymphocytic  leukemia  is  currently  being  added  to  the  system. 

4.  Bone  marrow  reporting  displays  have  been  completed. 

5.  It  is  anticipated  that  during  this  year,  the  entire  systems  package  will  be     * 
shipped  to  BCRP  and  that  testing  and  debugging  will  begin  in  conjunction 
with   the  Intra-agency  Agreement   with  the   National  center   for   Health 
Services  Research  (YOl-CM-80109). 
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The  computerized  displays  for  the  logic  and  action  of  treating  cancer  problems 
are  defined  by  the  creation  and  sequencing  of  the  computer  display  pages  or  frames, 
rhese  displays  provide  an  automatic  connective  device  between  the  four  phases  of 
nnedical  action  of  the  Problem-Oriented  Medical  Record.  The  problem  formulation 
sequence  determines  the  specific  plan  and  it  is  that  plan  which  is  in  part  a  protocol  or 
series  of  protocols  for  treating  a  specific  cancer  problem.  The  protocol  couples  the 
jser  to  the  protocol  specific  anti-neoplastic  drug  displays  which  provide  feedback  loops 
to  the  patient's  problem  list  and  outstanding  orders.  It  is  through  the  use  of  these 
sxplicit  informational  and  directional  displays  that  the  user  is  provided  guidance  while 
gathering  information  and  treating  patients'  cancer  problems. 
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1.  To  assess  the  value  of  surgical  staging  in  patients  with  apparently  localized  non- 
Hodgkin's  lymphomas. 

2.  To  determine  whether  adjuvant  chemotherapy  will  prolong  remissions  in  patients 
with  pathologically  localized  lymphomas  treated  with  radiation  therapy. 

Patients  with  malignant  non-Hodgkin's  lymphomas  will  undergo  a  variety  of  staging 
procedures.  Those  who  remained  clinically  localized  following  non-invasive  procedures 
will  undergo  staging  laparotomy  to  detect  occult  foci  of  intra-abdominal  disease. 
Patients  who  are  found  to  be  pathologic  Stage  I  or  II  will  then  be  randomized  to  receive 
(a)  radiation  therapy  alone,  or  (b)  radiation  therapy  followed  by  six  courses  of 
combination  chemotherapy  using  Cytoxan,  vincristine  and  prednisone.  Patients  who  are 
found  to  have  advanced  disease  by  these  staging  procedures  will  be  treated  with 
chemotherapy  alone  on  a  different  regimen.  Of  the  patients  undergoing  all  staging 
procedures,  there  have  been  15  who  have  been  found  to  have  pathologic  Stage  I  or  II.  At 
this  time,  there  are  too  few  patients  in  either  of  the  study  arms  to  determine  the  value 
of  adjuvant  chemotherapy. 

Staging  lapcirotomy  as  an  additional  diagnostic  test  to  determine  the  extent  of 
disease  in  the   non-Hodgkin's   lymphomas   should   allow   better   patient   selection  for  * 
attempts  at  curative  radiation  therapy  in  those  patients  who  are  found  to  have  truly   / 
localized  disease.   Adjuvant  chemotherapy  conceivably  may  offer  prolonged  disease-free 
and  overall  survival. 
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I.        Therapy: 

A.  Remission  Induction. 

Our  previous  investigation  demonstrated  that  a  7-day  continuous  intravenous 
infusion  of  cytosine  arabinoside  plus  a  3-day  schedule  of  intermittent  daily 
doses  of  daunorubicin  is  a  highly  effective  chemotherapy  for  induction  of 
remission  in  adults  with  acute  non-1  ymphocy tic  leukemia.  A  complete 
remission  rate  of  60%  was  obtained  with  a  median  remission  duration  of  6 
months  and  a  median  survival  from  the  initiation  of  therapy  of  just  12 
months.  Analysis  of  factors  which  may  have  affected  the  duration  of 
remission  demonstrated  that  younger  patients,  patients  who  were  uninfected 
at  the  time  of  admission,  and  female  patients  had  significantly  higher 
remission  induction  rates  and  overall  survival  than  did  their  counterparts. 
Half  of  the  patients  in  this  study  were  also  treated  with  an  immuno- 
reconstitutive  medication,  levamisole,  which  did  not  appear  to  augment 
either  remission  induction  rate  or  remission  duration.  Although  survival 
after  relapse  in  patients  who  received  levamisole  was  somewhat  longer  than 
survival  in  the  group  of  patients  not  receiving  levamisole,  it  appears  that 
this  difference  is  probably  due  to  a  difference  in  reinduction  therapy. 

Over  the  past  year,  ii-5  patients  have  been  entered  into  a  new  study  utilizing 
a  7-day  continuous  infusion  of  cytosine  arabinoside  with  a  3-day  intermittent 
dosage  regimen  using  Adriamycin  instead  of  daunorubicin  for  induction 
therapy.  Thus  far,  ^5  patients  have  been  entered  onto  this  study,  of  whom  7 
are  too  early  to  evaluate.  Of  the  remaining  38  patients,  25,  or  65%  of  these 
patients,  have  achieved  complete  remission  with  a  duration  of  remission 
ranging  from  1+  to  8+  months.  Toxicity  with  this  induction  regimen  appears 
comparable  to  that  seen  with  cytosine  arabinoside  plus  daunorubicin,  except 
that  there  appears  to  be  more  oral-alimentary  tract  toxicity  in  the  form  of 
mucositis  with  the  combination  of  cytosine  arabinoside  and  Adriamycin. 
Five  patients  have  relapsed  thus  far,  i^  of  whom  never  received  maintenance  i 
chemotherapy. 

B.  Maintenance  Therapy  for  Remission  in  Adults  with  Acute  Non-Lymphocytic 
Leukemia. 

Following    the    attainment    of    remission,    patients    eire    currently    being  | 
randomly  assigned  to  receive  either  cytosine  arabinoside  and  6-thioguanine  i 
given  to  hypoplasia  intermittently,  the  same  chemotherapy  with  the  addition  i 
of  neuraminadase-treated  allogeneic  myeloblasts,  ot  the  same  chemotherapy 
plus   splenectomy.      In   our   previous  study,  7  patients  received  the  late  ' 
intensification     phase     of     maintence     with     cytosine     arabinoside     and 
thioguanine.    Although  (>■  of  these  patients  have  now  relapsed  from  2  to  'f 
years  after  remission  induction,  3  patients  continue  in  their  first  complete 
remission  more  than  3  years  since  the  initiation  of  treatment.    Because  of 
this,  we  are  currently   using  intensive  intermittent  courses  of  cytosine 
arabinoside  and  thioguanine  as  the  control  arm  of  this  study.  A  second  third 
of  the  patients  who  achieve  remission  will  be  assigned  to  receive  this  same 
chemotherapy   plus   neuraminadase-treated   myeloblasts   in  an  attempt  to 
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immunologically  stimulate  patients  who  have  achieved  complete  remission 
to  destroy  or  suppress  the  development  of  additional  leukemic  blasts.  This 
study  design  is  based  on  the  successful  trials  of  this  type  of  immune 
stimulation  in  delaying  the  development  of  spontaneous  AKR  lymphoma  in 
mice,  as  well  as  a  prospectively  randomized  trial  of  immunotherapy  begun  in 
1973  by  Bekesi  and  Holland  which  suggests  that  there  is  a  highly  significant 
prolongation  of  both  median  remission  duration  and  survival  in  a  group  of 
patients  receiving  neuraminadase-treated  cells  as  immunotherapy  in  addition 
to  their  chemotherapy.  A  last  one-third  of  the  patients  who  achieve 
complete  remission  will  have  their  spleens  removed  after  remission 
attainment  following  which  they  will  be  treated  with  chemotherapy  identical 
to  that  of  the  patients  above.  This  is  based  on  reports  that  splenectomy 
significantly  delays  the  onset  of  leukemia  in  the  AKR  mouse  model,  and  also 
on  anecdotal  reports  of  long-term  survival  in  splenectomized  adult  patients 
with  acute  nonlymphocytic  leukemia.  An  additional  study  done  by  Fleming 
and  associates  also  suggested  that  there  was  an  enhanced  remission  duration 
and  survived  in  children  with  acute  myelogenous  leukemia  who  underwent 
splenectomy  plus  chemotherapy  during  maintenance  compared  with  children 
who  are  not  splenectomized.  In  12  of  the  1*  patients,  there  was  also 
histologic  evidence  of  residual  leukemia  in  the  spleens  which  were  removed. 

It  is  too  early  to  comment  upon  the  success  of  the  maintenance  therapy  of 
this  study;  however,  it  is  projected  that  approximately  100  patients  need  to 
be  entered  onto  study  and  it  is  projected  that  the  study  will  therefore 
continue  to  accrue  patients  for  at  least  one  more  year. 

[.      Biochemical  Indicators  of  Disease  Activity  in  Acute  Non-Lymphocytic  Leukemia: 

A.  Serum  and  Urine  Muramidase  Studies 

We  continue  to  confirm  the  utility  of  serum  muramidase  levels  in 
differentiating  between  acute  monocytic,  myelomonocytic,  and  myelocytic 
leukemia.  In  addition,  we  continue  to  observe  that  serum  muramidase  levels 
accurately  reflect  disease  activity  in  a  large  proportion  of  patients  with 
acute  non-lymphocytic  leukemia.  It  has  also  become  evident  that  patients 
with  initially  elevated  serum  muramidase  levels  who  achieve  complete 
remission  and  normal  serum  muramidase  levels  have  a  longer  complete 
remission  than  those  who  achieve  hematologic  and  clinical  remission  but 
maintain  elevated  serum  muramidase  levels. 

B.  Carcinoembryonic  Antigen 

We  have  observed  that  approximately  30%  of  adult  acute  non-lymphocytic 
leukemia  or  acute  lymphocytic  leukemia  patients  have  abnormal  levels  of 
carcinoembryonic  antigen  in  their  serum.  Unfortunately,  these  levels  do  not 
correlate  well  with  disease  activity.  Most  patients  undergoing  therapy  have 
a  rise  for  weeks  or  months  in  their  plasma  CEA  whether  or  not  they  respond 
to  therapy.  In  addition,  when  patients  relapse  the  presence  or  absence  of 
CEA  in  their  plasma  at  that  time  does  not  correlate  with  findings  at  the 
time  of  presentation. 
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C.  Serum  Immunoglobulin  Concentrations  in  Patients  with  Acute  Non-Lympho- 
cytic  Leukemia 

We  have  measured  quantitatively  serum  IgA,  IgD,  IgE,  and  IgM  in  patients 
with  acute  non-lymphocytic  leukemia  prior  to  therapy,  during  therapy, 
during  remission  and  relapse.  Most  patients  with  acute  non-lymphocytic 
leukemia  present  with  decreased  levels  of  IgG  in  their  serum.  When  com- 
plete remission  is  achieved  these  levels  become  normal. 

D.  Reverse  Transcriptase  in  Leukemic  Cells 

This  enzyme  of  presumed  viral  origin  is  being  looked  for  in  cells  and  plasma 
from  our  leukemia  patients  by  Dr.  Sol  Spiegelman,  New  York.    Results  are 
preliminary  at  this  point.    Fifty  patients  have  been  studied  prior  to  therapy 
and  the  enzyme  was  present  in  the  white  cells  of  each.    In  addition,  most 
patients  in  complete  remission  continue  to  have  the  enzyme  detectable  in    i 
their  white  cells.      We  are  now  looking  for  the  enzyme  in  the  various   ; 
fractions    of    the    buffy    coat    of    patients    in    remission    and    in   autopsy   ' 
specimens. 

E.  Cell-Mediated  Immunity  in  Acute  Non-Lymphocytic  Leukemia 

Cell-mediated  immunity  in  acute  non-lymphocytic  leukemia,  either  at  initial 
presentation  or  in  subsequent  relapse,  was  determined  among  98  patients  by 
recall-antigen  skin  testing  and  in  67  patients  by  attempted  sensitization  and 
challenge  with  dinitrochlorobenzene  (DNCB).  The  leukemic  patient's 
subsequent  prognosis  in  terms  of  attainment  of  complete  remission  of  his  : 
leukemia,  duration  of  remission  and  survived  could  not  be  correlated  with  the  < 
pre-therapy  demonstration  of  intact  delayed  cutaneous  hypersensitivity. 

F.  Deoxynucleotide  Terminal  Transferase  Studies 

This    DNA    polymerase,    originally    found    in    normal    thymic    cells,    has 
subsequently  been  identified  in  relatively  high  concentrations  in  the  blast 
cells  of  most  patients  with  childhood  cind  adult  acute  lymphocytic  leukemia. 
It  has  also  been  reported  to  be  present  in  high  concentrations  in  blasts  from 
a  minority  of  patients  with  chronic  myelogenous  leukemia  in  blast  crisis,  as 
well  as  a  small  fraction  of  patients  with  otherwise  morphologically  classified ; 
acute  non-lymphocytic  leukemia  in  whom  histochemistry  and  Romanowsky( 
staining  are  equivocal.     Because  of  the  suggestion  that  this  enzyme  mayi 
provide    a    means   for    classifying   leukemic   cells   (and   hence   stratifying 
treatment  for  patients)  in  addition  to  the  classical  morphologic  and  clinical 
criteria,   blast   cells  of  all  new  patients  with  acute  leukemia  are  being 
assayed  for  their  terminal  transferase  activity  in  addition  to  more  routine 
histologic  studies. 

G.  Use  of  Biochemical  Predictors  of  Disease  Activity 

No  relationship  could  be  discerned  between  concentrations  of  leukemic 
blasts,  deoxycytidine  kinase,  cytidine  deaminase,  kinase-deaminase  ratio,  or 
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daunorubicin  reductase  and  the  attainment  of  complete  remission,  duration 
of  complete  remission,  or  survival  from  therapy  when  patients  were  treated 
with  cytosine  arabinoside  or  daunorubicin,  either  alone  or  together.  This 
study  thus  could  confirm  no  usefulness  for  these  intracellular  enzyme  assays 
in  predicting  the  attainment  of  complete  remission  or  the  duration  of 
remission  or  survival  with  either  of  these  drugs. 
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SUMMARY   OF   WORK    (200   words   or   less   -   underline    keywords) 

In  order  to  advance  the  attack  on  the  various  cancers,  dissemination  of  information 
concerning  latest  techniques,  diagnosis  and  therapy  is  of  paramount  importance.  By 
exposing  and  training  potentied  physicians  early  in  the  course  of  their  education  such  as 
during  their  student  or  house  officer  years,  such  information  will  be  brought  to  the 
community  in  a  more  orderly  fashion  and  will  preclude  the  formation  of  prejudicial  opinions 
about  the  treatment  of  malignancies.  In  providing  a  consultative  service  to  the  various 
cooperating  units,  we  have  the  opportunity  to  educate  the  patient's  physician  regarding 
modern  techniques  of  management  of  the  various  neoplastic  diseases.  These  teaching 
functions  also  elevate  the  level  of  care  available  to  the  patient  with  cancer  in  the 
metropolitan  area. 
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The  objective  of  the  project  is  to  acquaint  medical  students  and  house  officers  with 
the  theory  and  practice  of  medical  oncology  and  how  to  apply  the  modalities  of 
chemotherapy,  radiotherapy  and  surgery  to  the  management  of  neoplastic  diseases,  and 
to  provide  consultative  services  for  difficult  patients  with  neoplastic  diseases  for  other 
physicians  in  the  Baltimore  area. 

Medical  students  from  the  University  of  Maryland  are  assigned  to  this  service  during 
their  second  year  on  a  regular  basis  for  physical  diagnosis.  In  addition,  students  from  thf 
University  of  Maryland  as  well  as  3ohns  Hopkins  rotate  through  the  BCRP  during  elective 
periods  for  a  clinical  clerkship  in  medical  oncology.  In  .addition,  house  officers  from  the 
Greater  Baltimore  Medical  Center  and  Good  Samaritan  Hospital  have  been  assigned  here 
for  elective  periods  of  their  house  officer  year.  Assistant  residents  in  medicine  from  thd 
University  of  Maryland  rotate  through  the  Clinical  Oncology  Branch  on  a  regular  basis 
Physicians  in  the  community  refer  patients  here  for  outpatient  consultation.  If  tht 
patient  meets  the  qualifications  for  a  BCRP  protocol  study,  he  or  she  is  accepted  an; 
transferred  and  admitted  to  our  program.  If  not,  the  patient  is  completely  evaluated  a 
an  outpatient  and  returned  to  his  physician  with  specific  recommendations  for  furthel 
therapy. 

The  rotation  through  the  BCRP  for  medical  students  and  house  officers  has  resulte 
in  a  wider  acceptance  of  medical  oncology  as  a  sub-specialty  of  internal  medicine  at  th 
University  of  Maryland  and  elsewhere  in  the  Baltimore  community.  It  is  becoming  mot 
widely  accepted  that  patients  with  neoplastic  diseases  require  special  care  based  c 
special  knowledge,  and  some  local  private  physicians  have  suggested  that  the  genern 
care  of  patients  with  neoplastic  disease  in  the  community  has  advanced  because  of  oi  \ 
consultative  services. 

It  is  of  paramount  importance  that  information  concerning  the  latest  techniques 
the  diagnosis  and  therapy  of  cancer  patients  be  disseminated  to  the  medical  communit 
By  training  potential  physicians  early  during  their  student  to  house  officer  years,  su 
information  will  be  brought  to  the  community  in  a  more  orderly  and  useful  way  and  w 
preclude  the  formation  of  unfounded  prejudices.  By  seeing  patients  in  consultation,  \ 
have  the  opportunity  to  educate  the  patient's  physician  regarding  modern  techniques 
management  for  any  given  neoplastic  disease.  By  providing  these  teaching  functions, 
engage  in  and  are  of  significant  import  in  elevating  the  level  of  care  available  to  patiei 
with  cancer  in  this  area. 
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SUMMARY  OF   WORK    (200  words   or   less  -  underline    keywords) 

The  CENSUS  system  is  a  set  of  computer  programs  which  enables  the  storage  and 
retrieval  of  a  data  base  of  information  on  cancer  patients  treated  at  the  Baltimore  Cancer 
Research  Program.  The  computer  programs  and  the  data  base  are  accessed  from  remote 
terminals  connected  to  a  commercial  time-sharing  computer  facility.  Structured  data 
input  programs  facilitate  the  addition  of  new  information  to  the  data  base.  A  flexible 
retieval  program  produces  patient  listings  sorted  by  patient  name,  cancer  diagnosis, 
attending  physician,  status,  and/or  research  protocols.  A  data  processor  updates  the  data 
base  daily  and  then  retrieves  a  CENSUS  report  which  lists  all  patients  currently  on  the 
Clinical  Oncology  inpatient  service  and  Clinical  Oncology  clinic  visits  made  that  day.  A 
general  purpose  information  management  software  library  performs  data  base 
manipulations  and  retrievals  which  previously  required  the  development  of  special  purpose 
computer  programs.  Several  programs  have  been  written  to  produce  administrative  and 
accounting  tabulations  of  the  data  stored  on  the  system.  The  system  has  been  in  operation 
since  August  of  1971,  and  the  data  base  currently  contains  records  for  over  1900  cancer 
patients. 
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OBJECTIVES: 

1.  To  compile,  update,  and  retrieve  from  a  data  base  of  medically  relevant 
information  on  cancer  patients  that  is  centralized,  readily  accessible  and 
maintained  by  a  single  non-technical  individual. 

2.  To  generate  a  daily  report  on  all  inpatients  and  their  locations,  along  with  i 
their  vital  statistics  and  current  therapy  data  to  be  distributed  to  aU  involved  I 
in  the  tasks  of  clinical  research,  patient  care  and  administration. 

3.  To  develop  flexible  data  retrieval  programs  which  generate  a  variety  of 
useful  patient  summaries  keyed  on  any  of  several  patient  parameters. 

METHODS  EMPLOYED: 

1.  Information  is  compiled  and  recorded  daily  in  a  data  input  log  by  a  data  ; 
processor. 

2.  A  computer  program  accepts  the  input  datum  from  the  secretary,  checks  for  i 
a  logical  content  and  accuracy,  and  records  it  on  the  data  base. 

3.  A  second  computer  program  generates  a  Daily  Census  Report  which  reflects 
the  updated  status  of  the  data  base. 

4.  The  report  is  then  distributed  to  the  scientific  and  professional  staff,  remote  i 
contracting  laboratories  and  administrative  office. 

5.  The  programs  and  data  base  are  executed  and  stored  on  a  commercial  time- 
sharing service. 

6.  Mass  memory  disc  files  and  remote  terminals  form  the  storage  and  access; 
mediums. 

The  Daily  Census  Report  has  been  utilized  by  all  sections  and  services  of  the  Cancer 
Center. 

1.  Admissions  Officer:  used  to  assign  new  patients  to  their  physicians  and  tot 
distribute  the  patient  load  evenly  among  the  physicians. 

2.  Clinical  Associates:  used  at  evening  sign-out  rounds  as  a  checklist  of  patients 
with  special  problems  that  may  require  extra  care  overnight. 

3.  Clinical  Oncology  Branch:  the  master  retrieval  programs  are  most  useful  tc 
the  physician  performing  a  chart  review  to  evaluate  treatment  protocols  anc 
who  requires  listings  of  the  patient  population  which  are  sorted  by  status, 
cancer  diagnosis,  research  protocol,  etc. 

4.  Clinical  Research  Pharmacy  Service:  used  to  fill  the  unit  drug  cart  patient 
trays. 
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5.  Sections  of  Microbiology  and  Infection  Research:  provides  the  laboratory 
staff  with  relevant  information  on  patients  whose  cultures  are  being 
analyzed.  The  permanent  records  of  all  beds  a  patient  has  occupied  provide  a 
useful  epidemological  tool  in  detecting  the  spread  of  infectious  organisms. 
The  data  base  is  also  accessed  by  computerized  microbiology  reporting 
systems  at  the  BCRC  (see  Project  Report  ZOl  CM  06039-06  BCRP). 

6.  A  general  purpose  information  management  software  librsiry  now  performs 
data  base  manipulations  and  retrievals  which  previously  required  the 
development  of  specied  purpose  computer  programs. 

7.  Several  programs  have  been  written  to  produce  administrative  emd  accounting 
tabulations  of  the  data  stored  on  the  system. 

The  content  emd  flexibility  of  the  retrieval  summaries  generated  by  the  Census 
System  have  provided  the  Research  Program  with  a  valuable  "index"  to  patient  records. 
The  daily  routine  of  update  and  audit  have  eliminated  the  inaccuracies  and 
incompleteness  of  previous  disjoint  and  ill-kept  data  bases.  Seven  years  of  continuous 
operation  of  the  Census  System  have  provided  BCRP  with  a  substantial  data  base  of 
information  on  cancer  patients.  Future  developments  will  concentrate  on  effective 
utilization  of  the  information  thus  obtained.  These  developments  will  be  in  the  form  of 
programs  to  correlate  census  data  with  data  compiled  by  other  data  systems  at  the 
BCRP. 
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SUMMARY  OF  WORK  (200  words  or  less  -  underline  keywords) 

The  combination  of  Adriamycin  and  actinomycin-D  has  been  used  to  treat  patients 
with  inoperable  or  metastatic  sarcoma.  Although  the  combination  increases  the  percentage 
)f  objective  improvements  in  these  patients,  there  is  also  an  increased  incidence  of 
idriamycin  cardiac  toxicity  in  patients  who  have  received  the  maximal  doses  of 
idriamycin,  suggesting  that  the  total  cumulative  adriamycin  dose  may  need  to  be  reduced 
n  future  patients  on  this  combination.  Cis-platinum  diamminedichloride  has  been 
dentified  as  an  ineffective  drug  for  treatment  of  previously  treated  patients.  Future 
:herapy  of  these  patients  has  been  fragmented  into  other  projects  and  this  project  will 
iherefore  be  discontinued. 
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A.  Therapy  of  previously  untreated  patients  with  advanced  sarcomas 

Twenty-one  evcduable  patients  with  advanced  sarcomas  were  treated  with  Adria- 
mycin  60  mg/m  IV  on  day  1  plus  actinomycin-D  200-300  jlg/m  IV  daily  days  8 
through  12,  the  drugs  being  separated  in  time  to  avoid  possible  drug  interference  due 
to  the  similar  mechanism  of  action.  Objective  responses  were  seen  in  13  patients  (2 
complete  responses,  ii-  partial  responses,  tf-  improvements  and  3  stabilizations)  with  a 
median  duration  of  responses  28  weeks  (range  12A5-62.5  weeks).  Responses  were 
seen  in  7  of  10  patients  with  leiomyosarcoma,  2  of  3  patients  with  mesothelioma, 
and  each  of  the  single  patients  treated  who  had  synovial  sarcoma,  cystosarcoma 
phyllodes,  Ewing's  sarcoma  and  malignant  fibrous  histiocytic  sarcoma.  Toxicity 
included  mild-to-moderate  nausea  and  vomiting,  oropharyngeal  mucositis  (50%  of 
patients),  leukopenia  in  35%  of  courses,  thrombocytopenia  in  12%  of  courses,  and 
congestive  he^rt  failure.  Of  7  patients  who  received  the  maximum  cumulative  dose 
of  5^^0  mg/m  of  Adriamycin,  5  developed  congestive  heart  failure  within  6  months 
of  the  last  dose  of  Adriamycin.  Two  of  these  patients  died  of  congestive  heart 
failure,  one  in  complete  remission  and  one  in  partial  remission;  one  patient  died  of 
progressive  tumor,  and  two  are  still  alive.  No  congestive  heart  failure  was  seen  in 
the  other  l^f  patients  who  received  less  than  9  courses. 

Plasma  Adriamycin  pharmacokinetics  measured  by  fluorescence  assay  showed  no 
differences  in  the  terminal  half-life,  or  area  under  the  curve  between  two  patients 
who  developed  congestive  heart  failure  and  patients  who  did  not  develop  congestive 
heart  fciilure. 

The  clinical  results  with  this  combination  appear  superior  to  therapeutic  results 
using  Adriamycin  alone.  There  is  a  definite  increase  in  the  number  of  patients  with 
objective  improvement,  and  a  moderate  increase  in  acute  toxicity.  The  increased 
incidence  of  cardiac  toxicity  seen  in  patients  who  received  a  maximal  cumulative 
dose  of  Adriamycin  suggests  that  the  total  dose  of  Adriamycin  should  be  reduced 
further  in  future  patients  who  receive  this  regimen. 

New  patients  are  currently  being  accrued  into  a  study  of  the  effects  of  hyperthermia  f 
with  Adriamycin  on  advanced  sarcomas,  a  study  which  was  reported  separately. 

B.  Therapy  of  previously  treated  patients 

Patients  who  receive  prior  therapy  including  Adriamycin  are  currently  being  entered  i 
into  Phase  II  drug  studies.     We  have  previously  reported  the  inefficacy  of  IV  ^ 
methyl  CCNU  and  azotomycin  in  such  studies  and  over  the  last  year  have  identified 
cis-platinumdiamminedichloride  as  yet  another  agent  which  is  edso  ineffective.   The 
results  of  this  last  study  are  reported  separately. 

C.  CNS  Metastases  in  Patients  with  Sarcomas 

Cerebral  metastases  from  patients  with  sarcomas  are  extremely  infrequent. 
Recently,  however,  it  has  been  noted  that  such  metastases  may  be  increasing  in 
frequency,  perhaps  as  the  result  of  successful  therapy  and  prolongation  of  life 
through  the  use  of  agents  such  as  Adriamycin  which  does  not  penetrate  the  blood 
brain  barrier.    In  an  attempt  to  confirm  these  results,  the  records  of  ll^f  patients 
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with  inoperable  or  metastatic  sarcoma  have  been  examined.  In  11  of  our  patients 
cerebral  metastases  have  been  identified,  6  on  the  basis  of  clinical  findings  and 
diagnostic  procedures  and  5  on  the  basis  of  these  plus  post-mortem  documentation. 
Two  of  the  11  had  brain  metastases  at  the  time  systemic  metastatic  disease  was 
first  recognized.  No  additional  cases  of  brain  metastases  were  found  in 
asymptomatic  patients  who  were  autopsied.  There  appears  to  be  a  somewhat  longer 
median  survived  for  patients  who  eventually  develop  brain  metastases  than  for 
patients  who  do  not  develop  brain  metastases.  The  median  survival  of  patients  after 
the  diagnosis  of  brain  metastases,  however,  is  very  brief.  These  results  may  be 
somewhat  skewed  by  the  significantly  higher  incidence  of  CNS  metastases  in 
patients  with  malignant  fibrous  histiocytoma  (3/11  patients)  and  rhabdomyosarcoma 
Wl5  patients). 

D.    Termination  of  Study 

As  the  results  of  this  project  have  been  fractionated  into  separate  projects  for 
reporting  purposes,  this  project  will  be  discontinued. 
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SUMMARY   OF   WORK    (200  words   or  less  -  underline    keywords) 

Eighty-nine  previously  untreated  patients  with  Stage  III  or  IV  non-Hodgkin'sJymphoma 
were  randomized  to  receive  either  CVP  (C  =  1.5  gm/m  IV  Jay  1,  V  =  lA  mg/m  lY  days  1 
and  i,P  =  W  mglm^  PO  days  1-10)  or  CAVP  (C  =J.0  gm/m"^  IV  day  1,  A  =  'f5  mg/m^  IV  day 
1,  V  =  l.if  mg/mr  IV  days  1  and  8,  P  =  'fO  mg/m  PO  days  1-10).  Fifty-two  patients  have 
completed  therapy.  All  patients  achieving  complete  remission  then  received  CpNU  100 
mg/m  PO  day  1,  bleomycin  20  mg/m  IM  days  1  and  8,  and  prednisone  W  mg/m  PO  days 
1-10  (CVP)  every  three  weeks  for  three  courses.  l«^/29  ('t8%)  CVP  patients  achieved  CR 
(6/12  nodular,  8/17  diffuse)  as  did  23  out  of  38  CAVP  (12/17  nodular,  11/21  diffuse). 
Myelosuppression  was  moderate  with  both  regimens  as  well  as  with  CBP  treatment.  Three 
3ut  of  m-  CVP  patients  and  5  out  of  23  CAVP  patients  have  relapsed  to  date.  CVP  and 
CAVP  both  ajjpear  to  be  effective  regimens  for  remission  induction  in  patients  with 
advanced  non-Hodgkin's  lymphomas.  The  addition  of  adriamycin  may  be  advantageous  for 
lodular  lymphomas. 
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Patients  who  are  found  to  have  advanced  non-Hodgkin's  lymphomas,  either  Stage  III 
or  IV  on  the  basis  of  extensive  clinical  and  pathologic  staging  procedures  are  randomly 
assigned  to  receive  Iherapy  with  either  cyclophosphamide  15Q0  mg/m  IV  on  day  1, 
vincristine  lA  mg/m  on  days  1  and  8,  and  prednisone  W  mg/mz  orally  on  days  1-10,  or 
cyclophosoliamide  1000  mg/m  IV  on  day  1,  adriamycin  k5  mg/m  IV  on  day  1,  vincristine 
I A  mg/m  days  1  and  8  intravenously,  and  prednisone  tf-0  mg/m  orally  on  days  1-10. 
Patients  who  achieve  pathologically  documented  complete  remissions  then  undergo 
consolidation  therapy  with  CCNU,  bleomycin  and  prednisone. 

Eighty-nine  patients  have  undergone  randomization  to  date  with  i^l  patients  : 
receiving  CVP  therapy  and  t^S  patients  receiving  CAVP  therapy.  Fourteen  of  29  or  ^^Z%  \ 
of  the  CVP  patients  have  achieved  complete  remission,  as  have  23  of  38  patients  ; 
receiving  CAVP.  There  have  been  3  relapses  in  the  CVP  group  and  5  after  therapy  with  I 
CAVP.  No  differences  in  the  two  therapy  arms  in  remission  induction  or  toxicities  have  i 
been  observed. 

Conclusions  so  far  to  be  drawn  from  this  project  are:       (1)  the  combination  of) 
Cytoxan,  vincristine  and  prednisone  is  effective  in  inducing  remission  in  patients  with 
disseminated  non-Hodgkin's  lymphomas;    (2)  the  addition  of  adriamycin  to  CVP  may  be) 
advantageous  for  nodular  lymphomas. 

Publications: 

1.  Diggs,   C.H.   and  Wiernik,   P.H.:      The  non-Hodgkin  lymphomas.     In  Practice  oft' 
Medicine  Harper  &  Row  (publ.),  1978. 

2.  Diggs,  C.H.:     Hodgkin's  Disease  and  Other  Lymphomas.    In  Hartmann,  P.M.  (Ed): 
Guide  to  Hematologic  Disorders.  New  York,  Griine  and  Stratton  (In  press). 
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stage  IIIB,  IVA  or  IVB  previously  untreated  Hodgkin's  disease.  The  complete  response  rate 
in  this  previously  untreated  group  was  75%  (15/20).  Of  the  5  patients  who  failed  to  obtain 
complete  remission,  2  had  partial  remissions  and  3  patients  failed  to  respond.  Remission 
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Toxicities  seen  with  this  regimen  were  similar  to  those  seen  in  the  previously  treated 
;roup.  Moderate  myelosuppression  was  seen  with  platelets  being  affected  more  than  white 
:ells.  Liver  dysfunction  not  attributable  to  Hodgkin's  infiltration  of  the  liver  occurred  in  6 
5atients;  5  patients  had  weight  loss  presumably  secondary  to  chemotherapy;  bleomycin 
julmonary  toxicity  was  seen  in  5  patients;  and  if-  patients  had  mild  increases  in  their  serum 
:reatinines.  SCAB  appears  to  be  effective  therapy  for  patients  with  advanced,  previously 
1  intreated  Hodgkin's  disease. 
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This.project  was  initiated  to  determine  th^  usefulness  of  SCAB  (streptozotocin 
500  mg/m^  daily  for  5  days  IV,  CCNU  WO  mg/m"^  PO  day  1,  bleomycin  15  mg/m'^  IM 
days  1  and  8,  and  adriamycin  ^^5  mg/m  IV  day  1)  in  patients  with  advanced  stage 
previously  untreated  Hodgkin's  disease.  Twenty-one  patients  initially  received  SCAB, 
but  one  patient  was  found  to  have  diffuse  histiocytic  lymphoma  on  pathologic  review. 
Of  the  remaining  20  patients,  15  (75%)  have  attained  a  complete  remission,  2  patients 
achieved  partial  remission  and  3  patients  failed  to  respond.  Two  patients  attaining 
complete  remission  have  relapsed  at  5  and  12  months,  with  one  of  these  patients  dying  ; 
at  25  months.  This  combination  of  agents  appears  to  have  activity  equal  to  that  of  f 
MOPP  for  this  patient  population. 

MOPP  chemotherapy  for  advanced  Hodgkin's  disease  has  been  considered  standard 
treatment  for  these  patients  for  the  last  several  years.  Between  60  and  80%  of  patients 
receiving  MOPP  will  attain  complete  remissions.  There  have  been  few  studies  to  ; 
evaluate  other  combination  chemotherapeutic  regimens  other  than  MOPP  in  this  patient  i 
group.  For  this  reason,  and  because  SCAB  had  shown  activity  in  a  less  favorable  group  f 
of  patients,  that  is,  those  patients  who  had  received  prior  therapy,  the  combination  of  : 
streptozotocin,  CCNU,  Adriamycin  and  bleomycin  was  tried  in  patients  with  untreated  (j 
Hodgkin's  disease.  It  has  shown  activity  at  least  equal  to  that  reported  for  MOPP,  and  (i 
although  the  potential  toxicities  with  this  drug  regimen  are  greater  than  those  seen  with  1; 
MOPP,  it  offers  a  reasonable  edternative  for  patients  with  previously  untreated  (| 
advanced  stage  Hodgkin's  disease. 
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SUMMARY,  OF   WORK    (200   words  , or   less  t   underline    keywords)  ^,  ■      •  •     j       4.-  *  x 

The  purpose  of  this  project  is  to  improve  the  remission  induction  rate  of  acute 
lymphocytic  leukemia  in  adult  patients  utilizing  vincristine  and  dexamethasone  with 
intermittent  moderate  doses  of  methotrexate  followed  by  asparaginase.  A  second  objective 
is  to  decrease  the  incidence  of  severe  infections  during  induction  therapy  by  utilizing  oral 
non-absorbable  antibiotics.  A  third  objective  is  to  determine  whether  intermittent  high 
dose  methotrexate  with  leucovorin  rescue  and  with  vincristine  and  dexamethasone  will 
prolong  remission  duration.  The  fourth  objective  is  to  determine  the  efficacy  of  moderate 
and  high  dose  methotrexate  in  preventing  meningeal  leukemia  and  to  correlate  the  clinical 
effectiveness  with  the  cerebrospinal  fluid  methotrexate  levels.  To  date  26  patients  have 
been  entered  onto  this  study.  Seventeen  patients  had  no  prior  treatment,  nine  had  prior 
treatment.  For  the  no  prior  treatment  patients,  four  patients  are  still  on  study  and  13  are 
off  study.  For  the  prior  treatment  patients,  two  patients  are  still  on  study  and  7  patients 
are  off  study.  For  the  no  prior  treatment  patients,  complete  remissions  have  been  achieved 
in  13  of  the  17  (76%)  patients  that  went  through  induction.  For  the  prior  treatment 
patients,  seven  of  nine  (78%)  achieved  complete  remission.  The  median  survival  for 
complete  remission  patients  for  both  groups  is  16+  months  and  for  all  treated  patients  for 
both  groups  is  10+  months. 
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PROJECT  DESCRIPTION  ZOl  CM  06939-04  COB 

The  purpose  of  this  project  is  to  improve  the  remission  induction  rate  of  Acute 
Lymphocytic  Leukemia  (ALL)  in  adult  patients  utilizing  vincristine  and  dexamethasone 
with  intermittent  moderate  doses  of  methotrexate  followed  by  asparaginase.  A  second 
objective  is  to  decrease  the  incidence  of  severe  infections  during  induction  therapy  by 
utilizing  oral  non-absorbable  antibiotics.  The  third  objective  is  to  determine  whether 
intermittent  high  dose  methotrexate  with  leucovorin  rescue  emd  with  vincristine  and 
dexamethasone  will  prolong  remission  duration  in  a  significant  percentage  of  adult 
patients  with  ALL.  The  fourth  objective  is  to  determine  the  efficacy  of  moderate  and 
high  dose  methotrexate  in  preventing  meningeal  leukemia  and  to  correlate  clinical 
effectiveness  with  the  cerebrospinal  fluid  methotrexate  levels. 

Patients  15  years  of  age  and  over  with  a  diagnosis  of  ALL  are  eligible.     The   ' 
induction  regimen  consists  of  methotrexate  (M)  100/mg/m    on  day  1,  vincri^^tine  (O)  2.0   ) 
mg  and  asparaginase  (A)  500  lU/kg  on  day  2,  and  dexamethasone  (D)  6  mg/m    on  days  1- 
10.  Courses  of  MOAD  are  repeated  every  10  days  if  possible.  After  complete  remission   i 
is   obtained,   the  same   methotrexate  and  asparaginase   dose  and  schedule  (without  I 
vincristine  and  dexamethasone)  is  repeated  every  10  days  if  possible.    After  complete  ; 
remission  is  obtained,  the  same  methotrexate  and  L-asparaginase  dose  and  schedule  .■ 
(without  vincristine  and  dexamethasone)  is  repeated  every  10  days  for  6  courses  of  I 
consolidation  therapy.     This  is  followed  by  12  monthly  cytoreduction  courses  of  the 
same  vincristine  dose  and  methotrexate  100  mg/kg  on  day  1,  followed  by  citrovorum 
factor  for  72  hours,  and  the  same  dexamethasone  dose  on  days  2-6.  .Maintenance 
therapy  consisting  of  monthly  vincristine,  weekly  methotrexate  15  mg/m    PO,  daily  6- 
mercaptopurine  100  mg/m     PO,  and  dexamethasone  6  mg/m  /day,  days  1-5  of  each 
month  is  then  given  until  relapse. 

To  date  17  previously  untreated  patients  with  ALL  (median  age  31,  range  15-56) 
have  entered  the  study  and  13  (76%)  have  achieved  complete  remission.    The  median  i 
duration  of  complete  remission  is  7+  months,  with  a  range  of     1  to  30+  months  and  a  i 
median  survival  for  previously  untreated,  complete  remission  patients  of  16+  months  i 
and  10+  months  for  all  previously  untreated  patients.  Seven  of  13  patients  who  achieved 
complete  remission  have  relapsed,  2  with  meningeal  leukemia.   Two  died  of  infeption  in 
complete  remission  during  consolidation  and  four  remain  in  complete  remission  from  4+ 
to  30+  months.    During  high-dose  methotrexate  treatment  therapeutic  CSF  levels  of 
methotrexate  were  achieved.   Seven  of  9  (78%)  previously  treated  patients  (median  age 
30,  range  15-32)  also  achieved  complete  remission.    The  median  duration  of  complete 
remission  is  7+  months  and  median  survival  from  the  start  of  MOAD  therapy  is  15+ 
months  for  previously  treated,  complete  remission  patients  and  11+  months  for  all 
previously  treated  patients.    Four  of  7  patients  who  achieved  complete  remission  had  i 
marrovr  relapses.   One  patient  died  of  a  pulmonary  embolus  in  complete  remission  and  i 
two  remain  in  complete  remission  at  29+  and  34+  months.    The  major  toxicity  was  an 
allergic  reaction  to  the  E.  coli  strain  of  asparaginase,  necessitating  subsequent  use  of 
the  Erwinia  strain  in  over  70%  of  the  patients.  In  addition,  stomatitis  was  greater  (69%) 
during  induction  with  methtrexate  -  asparaginase  rescue  than  during  cytoreduction  with 
methotrexate  -  folinic  acid  rescue  (9%).    High-dose  methotrexate  appears  to  delay  the 
onset  or  reduce  the  incidence  of   meningeal  leukemia  compared  to  our   historical 
experience  with  either  no  meningeal  or  pyrimethamine  (Daraprim)  prophylaxis.   MOAD 
is  superior  to  other  regimens  that  the  BCRP  has  used  for  adult  ALL. 
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SUMMARY   OF   WORK    (200  words   or   less  -   underline    keywords) 

In  vitro  and  in  vivo  laboratory  studies  indicate  that  amphotericin  may  enhance  the  cell 
uptake  and  cytotoxicity  of  some  antitumor  antibiotics.  Treatment  of  ten  patients  (two 
with  breast  cancer  refractory  to  Adriamycin  and  eight  with  previously  untreated  sarcomas) 
revealed  no  augmentation  of  the  therapeutic  index  of  Adriamycin.  In  vivo  and  in  vitro 
studies  with  combinations  of  amphotericin  and  Adriamycin  or  amphotericin  and 
daunorubicin  also  showed  no  enhancement  of  antileukemic  activity  against  either  the  L1210 


mouse  leukemia,  P388  mouse  leukemia,  or  P388  mouse  leukemia  resistant  to  anthra- 
cyclines.  This  study  has  therefore  been  discontinued. 
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Preliminary  work  done  elsewhere  seemed  to  indicate  that  the  polyene  antifungal 
antibiotic  amphotericin-B    is    able    to   augment    cellular    uptake   of    many   compounds 
including  certain  antitumor  antibiotics.    These  recent  clinical  results  with  a  combination 
of  Adriamycin,  BCNU,  cyclophosphamide  and  amphotericin  indicated  that  responses  were 
obtainable  in  patients  with  acute  nonlymphocytic  leukemia,  carcinoma  of  the  breast,  and 
myeloma  already  resistant  to  the  combination  of  Adriamycin,  BCNU  and  cyclophospha- 
mide  alone.      Because   of   this   we  began  treating  patients  with  the  combination  of 
amphotericin-B  plus  Adriamycin  to  see  if  there  was  any  augmentation  of  the  therapeutic 
index  of  Adriamycin.    A  total  of  ten  patients  was  treated.   Two  patients  with  advanced  • 
breast  cancer  who  were  already  refractory  to  Adriamycin  showed  no  improvement  in  i 
their  disease  status.    An  additional  eight  patients  with  advanced  sarcomas  who  had  never  ; 
received  prior  chemotherapy  were  treated  with  the  combination  of  amphotericin  and  i 
Adriamycin.     Only   one   patient   had  a  partial  response  and  one  patient  had  a  lesser  ; 
response  on  this  therapy.  Serial  determinations  of  plasma  total  Adriamycin  fluorescence  "i 
done  in  four  of  these  patients  indicated  terminal  hcdf-lif e  values  and  drug  exposures  (C  x  ' 
T)  which  were  similar  to  those  seen  in  patients  who  received  Adriamycin  alone.     There  i 
was  thus,  no  dramatic  improvement  in  Adriamycin  responsiveness. 

Simultaneous  with  these  clinical  studies,  further  extension  of  our  own  laboratory 
experiments  with  L1210  leukemia  revealed  that  our  initial  demonstration  of  possible* 
enhancement  of  survival  of  mice  receiving  amphotericin  and  the  anthracycline  antibiotic:; 
daunorubicin  compared  with  leukemic  mice  receiving  either  drug  alone  was  in  error.j 
Additional  studies  using  amphotericin  and  either  Adriamycin  or  daunorubicin  showed  noi 
enhancement  in  survival  of  mice  with  L1210  leukemia,  P388  leukemia,  or  P388  leukemiaij 
made  resistant  to  anthracyclines  when  compared  with  the  survival  of  leukemic  mice  who! 
received  any  of  these  drugs  alone.  It  also  appeared  to  make  no  difference  whether  theii 
mice  received  the  amphotericin-B  prior  to,  simultaneously  with,  or  subsequent  to 
anthracycline  administration. 

Because  of  the  unimpressive  preliminary  clinical  results  using  Adriamycin  withf 
amphotericin  and  because  of  the  unencouraging  laboratory  studies,  this  study  has  beere 
terminated  and  is  no  longer  accruing  patients. 
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SUMMARY  OF   WORK    (200   words   or  less  -   underline    keywords) 

The  Mycosis  Fungoides  Cooperative  Group  was  founded  in  order  to  study  both  the 
natural  history  of  and  various  treatment  regimens  for  mycosis  fungoides  in  all  stages  of  the 
disease.  To  date,  WO  cases  of  pathologiceilly  documented  mycosis  fungoides  have  been 
accrued  and  follow-up  information  is  current  on  more  than  95%  of  these  patients.  All  data 
have  been  computerized  and  are  in  the  process  of  being  examined  to  seek  correlations  with 
various  demographic,  history  and  physical  examination,  laboratory  and  pathologic  data. 
Forty  patients  to  date  have  been  randomized  on  the  chemotherapy  arm  which  attempts  to 
study  both  chemotherapy,  radiotherapy  and  topical  therapy  for  the  disease.  Of  these  if-Q 
patients,  'f  have  been  entered  from  the  Baltimore  Cancer  Research  Program  onto 
treatment  arms.  Two  patients  failed  therapy,  one  patient  died  from  bleomycin  pulmonary 
toxicity,  and  one  patient  is  presently  being  followed  for  response.  Of  the  WO  study 
patients  who  are  being  followed  but  not  on  chemotherapy  protocols  from  the  study  group, 
there  have  been  lit  from  the  BCRP.  All  patients  continue  to  be  followed  by  the  BCRP. 
There  are  no  firm  conclusions  yet  from  this  study. 
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Mycosis  fungoides  is  frequently  an  indolent  skin  disease  that  presents  many  years 
before  any  diagnostic  pattern  appears  on  pathologic  specimens.  It  is  the  intent  of  this 
study  group  to  assess  what  the  course  of  mycosis  fungoides  is  from  the  time  of  pathologic 
documentation  as  well  as  what  the  course  of  pre-mycosis  fungoides  lesions  may  be.  It  is 
also  the  intent  to  study  chemotherapy  in  patients  with  advanced  cutaneous  disease  and  in 
patients  with  visceral  mycosis  fungoides. 

Patients  who  have  received  previous  therapy  for  mycosis  fungoides  are  presently 
being  followed  on  no  protocol  therapy  by  the  Cooperative  Group  in  order  to  determine 
both  the  natural  history  of  the  disease  and  to  accumulate  more  information  concerning 
these  patients.  Patients  who  have  received  no  prior  therapy  are  being  randomized  to  one  i 
of  several  treatment  regimens.    Patients  with  poor  prognosis  cutaneous  disease  without, 
visceral  mycosis  fungoides,  that  is,  those  patients  who  have  plaque  disease  over  greater; 
than  10%  of  their  body  surface  area  and  pcdpable  lymphadenopathy,  or  those  patient  withi 
multiple  tumors  with  or  without  lymphadenopathy,  are  being   randomized  to   receive/ 
electron  beams,  radiotherapy  or  topical  nitrogen  mustard  therapy.     In  addition,  some 
patients  are  being  randomized  to  jeceive  no  adjuvant  systemic  therapy,  single-dose; 
methotrexate  therapy  at  500  mg/m    followed  by  citrovorum  rescue  every  3  weeks,  witht 
dosage  increments  on  each  successive  course,  or  to  low-dose  CHOP  chemotherapy  with* 
cyclophosphamide  500  me/m    IV,  adriamycin  i^O  mg/m    IV,  and  vincristine  lA  mg/m    IVl 
plus  prednisone  60  mg/m     orally  days  1-5  repeated  every  21  days.    Those  patients  with 
visceral  mycosis  fungoides  are  allocated  to  one  of  three  treatment  regimens.    Regimen  li 
consists  of  methotrexate  500  mg/m    with  dosage  increments  as  described  above,    with 
citrovorum  rescue  alone.    Regimens  2  and  3  consist  of  methotrexate  with  citrovorumi 
rescue,  adriamycin,  and  bleomycin  either  given  concurrently  or  given  on  successive 
weeks. 

Four  patients  have  been  randomized  from  the  BCRP  to  receive  chemotherapy.  Two 
patients  failed  low-dose  CHOP,  one  patient  experienced  fatal  bleomycin  pulmonani 
toxicity,  the  other  patient  is  still  being  treated.  There  are  an  additional  1 1  patients  whv 
are  being  followed  on  therapy  at  the  BCRP,  having  been  entered  only  in  the  demographid 
part  of  this  study. 

Four  hundred  cases  have  been  accrued  for  follow-up  study,  and  it-0  patients  have  bee 
randomized  to  receive  one  of  the  therapy  arms.  These  patients  are  now  being  analyze 
by  the  headquarters  office  and  the  results  should  be  available  soon.  Patients  will  still  b 
accrued  on  study. 
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There  are  only  small  numbers  of  patients  in  all  arms  of  the  study  but  the  results  are 
similar  to  those  obtained  in  larger  groups.  In  the  patients  receiving  DTIC  plus  MER  there  is 
approximately  a  29%  partial  response  rate  with  responses  seen  mainly  in  patients  with 
disease  confined  to  the  skin.  In  the  group  receiving  DTIC  alone  there  is  a  25%  partial 
response  rate  again  involving  intracuteanous  metastases.  There  is  still  no  evidence  that 
adjuvant  chemotherapy  delays  the  time  to  progressive  disease. 
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There  have  been  29  evaluable  patients  entered  on  study.  In  the  adjuvant  arm  of 
the  protocol  seven  patients  received  DTIC  alone  and  eight  patients  have  been 
randomized  to  receive  no  therapy.  The  median  survival  from  the  date  of  randomization 
is  343+  days  in  the  no  treatment  group  and  288  in  the  DTIC  group.  This  is  not 
statistically  significant.  In  the  group  of  patients  with  advanced  and  measurable  disease 
ten  patients  received  DTIC  alone  and  the  median  duration  survival  is  185  days.  Seven 
patients  received  both  DTIC  and  MER  and  the  median  survival  is  80  days.  There  is  no 
statistical  difference  in  the  two  groups.  Because  in  the  advanced  group  there  is  no 
difference  in  survival  and  time  to  recurrance  in  the  DTIC  vs  DTIC  plus  MER  arms  of  the 
study;  the  toxicities  of  MER  and  because  the  data  is  similar  to  larger  studies,  the 
advanced  disease  part  of  this  project  is  closed. 
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SUMMARY   OF   WORK    (200   words   or   less  -   underline    keywords) 

PALA  (NSC  22'fl31)  has  been  used  at  a  dose  of  1500  mg/m  IV  daily  for  5  days  for 
patients  with  metastatic  adenocarcinoma  of  the  colon,  or  rectum.  Twenty-one  patients 
have  been  treated  to  date,  6  of  whom  have  had  no  prior  chemotherapy,  with  the  remainder 
being  treated  after  failure  of  other  chemotherapeutic  agents.  No  patient  has  shown 
regression  of  disease  enough  to  qualify  for  a  partial  remission.  There  have  been  two 
patients  who  have  shown  stabilization  of  disease  for  periods  up  to  6  months.  The 
predominant  toxicities  seen  with  PALA  have  been  diarrhea  and  erythematous  skin  rash 
which  has  been  seen  in  every  patient.  Myelosuppression  has  not  been  a  problem.  PALA  has 
yet  to  show  activity  in  patients  with  metastatic  carcinoma  of  the  colon  or  rectum. 
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PALA  is  being  studied  in  a  phase  II  project  to  determine  its  activity  for  patients 
with  untreated  colorectal  carcinoma  or  for  those  who  have  failed  other  chemothera- 
peutic  agents.  Patients  with  metastatic  disease  from  a  large  bowel  primary  receive 
PALA  at  a  dose  of  1500  mg/m  intravenously  days  1  through  5.  Courses  are  repeated 
every  3  weeks. 

Twenty-one  patients  have  been  treated  with  this  regimen,  6  of  whom  had  received 
no  prior  chemotherapy.  As  yet,  no  patient  has  shown  a  response  to  the  drug,  although 
two  patients  have  had  stabilization  of  previously  increasing  disease  for  periods  up  to  6 
months. 

Patients  with  advanced  metastatic  colorectal  carcinoma  have  not  shown  dramatic  : 
responses  to  any  known  chemotherapeutic  agents.  5-fluorouracil  has  been  the  agent  ; 
that  has  been  used  to  the  greatest  extent  with  disease  responses  being  seen  from  15  to  ) 
20%  of  the  time.  Little  prolongation  of  survival  has  been  seen  with  5-fluorouracil  alone  : 
or  in  combination  with  nitrosoureas.  Because  of  this  lack  of  responsiveness  to  various  ; 
agents,  phase  II  studies  have  been  initiated  to  determine  the  effectiveness  of  other  t 
possibly  useful  chemotherapeutic  agents.  PALA  is  one  of  these  agents  but  has  yet  to  ; 
show  activity  for  these  patients.  The  majority  of  patients,  however,  have  received  prior  i 
chemotherapy,  so  this  project  is  continued  until  at  least  15  previously  untreated 
metastatic  colon  cancers  have  been  treated  with  PALA. 
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Fourteen  patients  with  advanced  previously  untreated  Hodgkin's  disease  have  been 
■andomized  to  receive  either  standard  MOPP  chemotherapy  (nitrogen  mustard,  vincristine, 
jrocarbazine  and  prednisone)  or  standard  MpPP  chemotherapy  alternating  £very  other 
Tionth  with  SCAB  (streptozotocin  500  mg/m'^  IV  days  1^5,  CCNU  100  mg/m"^  PO  day  1, 
\driamycin  i^5  mg/m  IV  day  1  and  bleomycin  15  mg/m  IM  days  1  and  8).  Six  patients 
lave  been  randomized  to  receive  MOPP  alone  and  8  have  received  the  combination  of 
MOPP  alternating  with  SCAB.  Two  of  the  3  patients  completing  alternating  MOPP/SCAB 
lave  attained  a  complete  remission  and  2  of  2  patients  treated  with  MOPP  have  also 
ittained  complete  remission.  This  study  is  ongoing. 
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MOPP  chemotherapy  has  become  the  standard  treatment  for  patients  with 
advanced  previously  untreated  Hodgkin's  disease.  The  combination  of  streptozotocin, 
CCNU,  Adriamycin  and  bleomycin  (SCAB)  also  has  shown  activity  equal  to  that  of 
MOPP  in  this  same  patient  population.  In  order  to  determine  the  usefulness  of 
alternating  two  effective  four-drug  chemotherapeutic  regimens,  patients  with  stage 
IIUA,  IIIB  and  IVA  and  IVB  Hodgkin's  disease  have  been  randomized  between  standard 
MOPP  chemotherapy  and  alternating  every  other  month  MOPP/SCAB. 

Fourteen  patients  have  been  randomized  on  this  study  to  date,  8  receiving 
MOPP/SCAB,  6  receiving  MOPP  alone.  Too  few  patientshave  completed  treatment  to 
make  any  assessment  of  the  comparative  effectiveness  of  either  of  these  regimens. 

Although  MOPP  chemotherapy  has  become  standard  treatment  for  patients  with 
advanced,  previously  untreated  Hodgkin's  disease,  there  remains  a  sizeable  patient 
population  who  will  not  initially  respond  to  MOPP.  SCAB  cdso  has  shown  activity  in  this 
same  group  of  patients  and  has  shown  activity  in  previously  treated  patients  who  had 
received  MOPP  or  MOPP-Iike  regimens.  Because  of  the  activities  of  both  of  these 
regimens,  they  have  been  used  in  combination  alternating  them  on  an  every-other- 
month  basis.  In  order  to  assess  whether  this  cyclical  chemotherapy  is  equal  to  that  seen 
with  MOPP  alone,  a  control  group  of  patients  has  been  treated  with  MOPP 
chemotherapy.  To  date,  however,  few  patients  have  been  randomized  on  either  arm  of 
the  study  and  fewer  still  have  completed  treatment.  The  study  is  still  accruing 
patients. 
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SUMMARY   OF   WORK    (200   words   or   less  -   underline    keywords) 

Twenty-three  patients  with  advanced  previously  treated  non-Hodgkin's  lymphomas 
who  had  failed  to  attain  complete  remission  on  combination  chemotherapy  or  who  had 
relapsed  after  receiving  combination  chemotherapy  and  attaining  a  remission  have  been 
treated  with  one  of  two  combinations  of  drugs.  Patients  who  had  not  received  an 
Adriamycin-containing  reaimen  were  treated  with  a  combination  of  Adriamvcin  60  mg/m 
IV  day  1,  VM  26  60  mg/m  IV  day  1  and  bleomvcin  10  mg/m  IM  days  1  and  li  Patients 
who  had  received  Adriamycin  previously  were  treated  with  platinum  50  mg/m  IV  over  6 
hours  day  1  and  VM  26  and  bleomycin  in  the  same  dosage  and  schedule  as  in  the  Adriamycin 
regimen.  Ten  patients  were  treated  with  the  platinum-containing  combination,  none  of 
whom  responded  to  teatment.  Thirteen  patients  have  been  treated  with  the  Adriamycin 
combination  with  two  patients  attaining  complete  remissions  and  one  patient  a  partial 
remission.  Six  patients  failed  to  respond  and  the  remainder  of  the  patients  are  still 
receiving  treatment.  Toxicities  that  have  been  seen  have  been  predominantly  myelosup- 
pression.  One  patient  experienced  an  anaphylactic  hypotensive  reaction  to  VM  26  and  one 
aatient  had  moderate-to-severe  bleomycin  pulmonary  toxicity.  Because  of  its  inactivity, 
the  platinum  arm  has  been  discontinued  while  the  Adriamycin  combination  continues  to 
accrue  patients. 
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This  study  was  initiated  to  study  the  effectiveness  of  two  chemotherapeutic 
regimens  for  patients  with  previously  treated  advanced  non-Hodgkin's  lymphomas. 
Patients  with  biopsy  proven  recurrent  or  progressive  non-Hodgkin's  lymphomas  of  all 
histologies  have  been  stratified  by  whether  or  not  they  received  prior  Adriamycin 
treatment  through  one  of  two  regimens.  _  For  those  patients  who  had-not  received 
Adriamycin,  this  drug  at  a  dose  of  60  mg/m  IV  day  1  plus  VM  26  50  mg/m  IV  day  1  and 
bleomycin  10  mg/m  IM  days  1  and  15  were  administered^  For  those  patients  who  had 
received  prior  Adriamycin,  platinum  at  a  dose  of  50  mg/m  IV  day  1  was  substituted  for 
the  Adriamycin  with  the  same  dosages  of  VM  26  and  bleomycin. 

Twenty-three  patients  have  received  one  of  the  two  regimens  with  10  patients 
receiving  the  platinum  arm  and  13  patients  receiving  the  Adriamycin  arm.  No  patient 
responded  to  the  platinum-containing  arm  and  it  has  been  discontinued.  Of  the  patients 
on  the  Adriamycin  arm,  2  patients  have  been  able  to  attain  a  complete  remission  and  1 
patient  has  achieved  a  partial  remission.  Six  patients  have  failed  to  respond  with  the 
remainder  still  being  under  treatment. 

Patients  who  fail  to  respond  to  their  initial  chemotherapeutic  regimen  fare  poorly, 
frequently  dying  from  progressive  lymphoma.  There  have  been  few  combination 
regimens  reported  for  use  in  this  patient  population.  Many  drugs,  however,  have  shown 
activity  when  used  as  single  agents  either  for  patients  with  previously  untreated  disease 
or  for  patients  who  have  received  prior  chemotherapy.  All  of  the  agents  used  in  this 
study  have  been  drugs  that  have  shown  such  activity.  Unfortunately,  no  patient  showed 
a  response  to  platinum,  VM  26  and  bleomycin,  so  that  arm  has  been  discontinued. 
Because  of  the  response  being  seen  with  Adriamycin,  VM  26  and  bleomycin,  it  continues 
to  accrue  patients. 


1074 


SMITHSONIAN  SCIENCE  INFORMATION  EXCHANGE 
PROJECT  NUMBER  (Oo  NOT  use  this  space) 


U.S.  DEPARTMENT  OF 
HEALTH,  EDUCATION,  AND  WELFARE 
PUBLIC  HEALTH  SERVICE 
NOTICE  OF 
INTRAMURAL  RESEARCH  PROJECT 


PROJECT  NUMBER 


ZOl  CM  09111-01  COB 


PERIOD   COVERED 

October  1,  1978  through  September  30,  1979 


TITLE  OF  PROJECT  (80  characters  or  less) 

Pharmacokinetic  Phase  I  and  Phase  II  Studies  with  Thymidine  (NSC  215'^8) 


NAMES,   LABORATORY  AND    INSTITUTE  AFFILIATIONS,   AND  TITLES  OF   PRINCIPAL    INVESTIGATORS  AND   ALL  OTHER 
PROFESSIONAL   PERSONNEL   ENGAGED   ON   THE   PROJECT 


PI:    Peter  H.  Wiernik,  M.D. 
Dthers:      Delia  F.  Chiuten,  M.D. 
Linda  Edwards,  R.N. 
Daniel  Zaharko,  Ph.D. 


Chief,  Clinical  Oncology  Branch  COB  NCI 

Visiting  Associate  CTEP,  NCI 

Chemotherapy  Nurse  COB  NCI 

Head,  Pharmacokinetics  and 

Pharmacodynamics  Section  LCP,  NCI 


COOPERATING    UNITS    (if   any) 

None 


lab/branch 

Clinical  Oncology  Branch 


SECTION 

Office  of  the  Chief 


INSTITUTE  AND  LOCATION 

NCI,  NIH 


Bethesda,  MD   20205 


TOTAL  MANYEARS: 

1.5 


PROFESSIONAL: 


1.5 


CHECK  APPROPRIATE  BOX(es) 
(a)  HUMAN  SUBJECTS 

D  (al)  MINORS   n  (a2)  INTERVIEWS 


n  (b)  HUMAN  TISSUES 


D  (c)    NEITHER 


SUMMARY  OF  WORK   (200  words  or  less  -  underline   keywords)  2 

Twelve  patients  (pts)  with  advanced  stages  of  malignancies  received  75  g/m  /day  of 
Thymidine  (TdR)  given  as  a  continuous  infusion  IV  for  5  days.  Hematologic  toxicity  was  as 
follows:  leukopenia  (57%),  thrombocytopenia  (29%),  and  anemia  (52%).  Non-hematologic 
toxicities  were  gastrointestinal  (nausea,  vomiting  and  anorexia  91%,  diarrhea  73%,  and 
indigestion  22%)  and  central  nervous  system  (somnolence  82%,  severe  headaches  73%, 
visual  illusions  56%,  and  memory  impairment  22%).  Alopecia  occurred  in  pts  who  had 
received  more  than  5  courses.  No  renal  or  hepatic  toxicity  or  cdlergic  manifestations  were 
observed.  Thymine  crystals  were  noted  in  the  pts'  urine  after  refrigeration.  Tumor 
regression  (<PR)  occurred  in  1  pt  with  melanoma;  3  out  of  it  pts  with  acute  leukemia  had 
decrease  in  peripheral  WBC  counts  and  blasts  but  no  bone  marrow  response;  1  pt  with  ANLL 
also  had  shrinkage  of  hepatosplenomegaly;  3  pts  with  colon  cancer  and  1  with  unknown 
srimary  had  stable  disease.  Pharmacokinetic  studies  have  shown  that  milUmolar 
concentrations  of  TdR  and  thymine  were  reached  within  12  hours  and  maintained  during  the 
ntire  period  of  treatment.  The  plasma  half-life  of  TdR  was  approximately  100  minutes. 
Forty-67%  TdR  and  13-18%  thymine  were  excreted  in  the  urine.  One-third  of  the  plasma 
TdR  concentration  was  measurable  in  the  cerebrospinal  fluid.  Further  trials  to  evaluate 
:he  efficacy  of  TdR  are  ongoing. 
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1.  To  determine  any  qualitative  and  quantitative  toxicities  of  TdR  at  the  dose  schedule 
designed. 

2.  To  document  any  evidence  of  antitumor  activity  that  may  occur  in  this  trial. 

3.  To   study   the    pharmacokinetics   of    TdR    and   relate   these   findings   to   toxic  and 
therapeutic  results. 

TdR,  a  naturally  occurring  nucleoside  in  the  blood,  has  been  shown  to  inhibit  DNA 
synthesis  when  given  in  excess  amount.      Cytostatic  activity  of   excess  TdR  against 
neoplastic  cells  has  been  observed  both  in  tissue  culture  (Lee,  S.  et  al,  J.  Cell.  Physiol.  I 
92:Wl-W5,  1977)  and  in  nude  mice  heterotransplanted  with  human  xenografts  (Lee,  S.  et ; 
al.  Cancer  Letter  3:209-21'f,   1977).     Recently,  clinical  interest  in  TdR  has  also  been 
stimulated  by  preclinical  and  clinical  evidence  that  TdR  administration  can  alter  thei 
toxicity   and    therapeutic   efficacy   of    antimetabolites,   such   as   methotrexate   and  5-) 
fluorouracil.   This  study  was  designed  to  assess  the  toxicity,  pharmacokinetics,  and  anti-i 
neoplastic  activity  of  high  dose  TdR  given  as  a  single  agent. 

To  date,  a  total  of  12  patients  with  advanced  stages  of  hematologic  malignancies;' 
(acute  non-lymphocytic  leukemia  (ANLL)  -  2,  acute  lymphocytic  leukemia  -  2,  Hodgkin'si 
disease    -     1)    and    solid    tumors    (melanoma  -  2,    adenocarcinoma,    colon    (ACC)  -  3, 
metastatic  adenocarcinoma,  unknown  primary  (MAUP)  -  1,  oat  cell  carcinoma,  lung  -  1) 
have  been  entered  in  the  study.    There  were  5  mailes  and  7  females  with  a  median  age  of 
26.3  years.    Eight  patients  had  prior  treatment  with  chemotherapy  and/or  radiotherapy^ 
Four  patients  were  previously  untreated.    All  patients  had  histologic  proof  of  malignancy 
and  in  general  had  a  life-expectancy  of  at  least  2  months.    The  toxicities  encountered 
with  the  dose  of  75g/m  /day  TdR  given  as  a  continuous  infusion  for  5  days  were  tolerable 
and    reversible.      The    dose    limiting    toxicity   has   been    myelosuppression,    especiall>l 
manifested  as  leukopenia.     Thrombocytopenia  and  anemia  were  also  observed.    Othet 
toxic  effects  were  minimal  and  included  gastrointestinal  and  central  nervous  systemi 
Although  no  significant  responses  were  seen  in  this  group  of  patients  with  far  advanceo 
metastatic  disease,  minor  responses  occurred  in  melanoma  and  acute  leukemia.     Th( 
number  of  patients  per  disease  category  studied  so  far  is  too  small  for  evaluation  o 
antitumor  activity.   Further  testing  is  in  progress. 
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SUMMARY   OF   WORK    (200  words   or   less  -   underline    keywords) 

The  purpose  of  this  study  has  been  to  identify  antigen-antibody  complexes 
by  immunofluorescence  in  the  kidneys  of  patients,  especially  those  with  leukemia 
and  lymphoma,  postmortem.   The  presence  of  such  complexes  may  denote  a  chronic 
viral  infection  in  which  there  is  a  minimal  host  response  to  virus  resulting  in 
the  production  of  circulating  complexes  which  are  in  antigen  excess.   In  the 
early  part  of  this  decade  two  kidneys  with  antigen-antibody  complexes  and  coming 
from  patients  with  acute  leukemia  stained  positively  with  antisera  to  the  cat 
leukemia  virus.   This  has  not  been  repeated,  however,  in  other  leukemic  kidneys 
although  a  kidney  from  a  patient  with  SLE  stained  positively  with  cat  leukemia 
viral  antiserum.   Two  kidneys  from  Uganda  stained  with  antiserum  to  EBV,  one 
from  a  patient  with  Burkitt's  lymphoma  and  the  other  from  a  patient  with 
Hodgkin's  disease.   Further  six  kidneys  out  of  11  from  American  patients  both 
with  and  without  tumors  contained  Ab  to  VCA  in  their  acid  eluates.   These 
findings  suggest  that  EBV-related  immune  complexes  may  be  important  in  diseases 
other  than  Burkitt's  lymphoma. 


PHS-6040 
(Rev.  10-76) 


1077 


Project  Description  ZOl  CM  09114-01  Ci 

Kidneys  are  collected  postmortem  from  patients  undergoing 
autopsy  at  the  University  of  Maryland  Hospital.  Most  of  the 
kidneys  collected  are  from  BCRP  patients.  Well  over  900  kidne 
have  been  evaluated  and  antigen-antibody  complexes  found  in 
about  10%.  Many  of  these  postivities  have  been  further  tested 
by  staining  with  a  battery  of  viral  antisera  which  include  mos 
of  the  known  oncogenic  viruses. 

Recently,  I  have  begun  to  use  the  peroxidase,  anti- 
peroxidase  (PAP)  technique  to  stain  kidneys  fixed  by  formalin 
and  embedded  in  paraffin.   The  leukemia  viral  antigen  of  AKR 
mice  are  readily  demonstrated  by  this  technique  in  the  glomeru 
of  these  mice  and  I  plan  to  use  this  technique  to  extend  the 
search  for  viral  antigens  to  autopsies  for  which  no  frozen     | 
material  is  available  and  also  to  surgical  biopsies  of  kidneysr 
from  patients  with  a  wide  range  of  kidney  diseases. 

Papers:  Sutherland  JC,  Olweny  CLM,  Levine  PH  and  Mardiney  MR  J, 

Epstein-Barr  Virus-Immune  Complexes  in  Postmortem  Kidneys  froit 
African  Patients  with  Burkitt's  Lymphoma  and  American  Patients 
with  and  without  Lymphoma.   Journal  of  the  National  Cancer 
Institute,  60:  941-946,  1978. 
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Whole  placenta  is  homogenized  and  the  homogenate  washed  to 
free  the  placenta  of  serum.   The  washed  homogenate  is  then 
suspended  in  acid  glycine  buffer  at  pH  2.8.   The  acid  eluate  is 
then  brought  to  0.15  molarity  and  neutrality  and  then  concen- 
trated by  ultrafiltration.   Samples  are  then  incubated  with 
immunobeads  (Biorad)  coated  with  antihuman  Ig  and  with  anti- 
human  albumin.   The  supernates  are  then  tested  for  AFP  by 
radioimmunoassay  and  a  reduction  of  the  level  of  AFP  in  the 
sample  Incubated  with  anti  Ig  as  compared  to  the  sample 
incubated  with  antialbumin  is  taken  to  indicate  that  the  AFP 
was  linked  to  antibody  and  thus  precipitated  by  the  immunobeads. 

In  addition,  we  will  be  salting  out  the  placental  eluates 
with  ammonium  sulfate  at  34%  saturation  which  should  bring  down 
most  of  the  Ig,  but  leave  the  AFP  free  in  solution.   The 
precipitated  Ig  will  then  be  resuspended  and  subjected  to 
incubation  with  immunobeads  as  described  above. 

So  far  just  one  placenta  with  toxemia  has  given  some 
evidence  of  AFP  antibody.   An  eluate  from  this  placenta  was 
passed  through  a  Sepharose  4B  column  saturated  with  protein  A 
and  then  with  anti-human  Ig.   The  column  was  cle/ared  and 
resaturated  with  anti-human  albumin  and  then  another  sample  of 
the  eluate  passed  through  the  column.   There  was  at  least  three 
fold   increase  in  the  AFP  in  the  eluate  which  passed  through 
the  anti-albumin  saturated  column  as  compared  to  the  sample 
passed  through  the  anti-Ig  column.   This  is  interpreted  to 
suggest  that  the  AFP  was  combined  to  Ig  and  thus  drawn  out  of 
the  solution  along  with  the  Ig  by  the  anti-Ig. 
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SUMMARY   OF   WORK    (200   words   or   less  -  underline    keywords) 

The  purpose  of  this  study  is  to  determine  if  the  EBNA 
antigen  can  be  identified  in  human  tumors  by  appropriate  stain- 
ing using  the  peroxidase  —  iijimunoperoxidase  (PAP)  technique.   Thus 
far  we  have  identified  the  VCA  antigen  in  cultured  Burkitt's 
lymphoma  cells  which  were  fixed  in  formalin  and  embedded  in  para- 
ffin.  Because  of  the  ubiquity  and  known  oncogenicity  of  EBV.  it 
is  felt  to  be  appropriate  to  determine  if  EBNA  antigen  which  is 
indicative   of  the  presence  of  EBV  genome,  can  be  identified 
using  PAP  technique  in  paraffin-embedded  sections  of  a  variety 
of  human  tumors. 
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Ra j i  cells  will  be  fixed  in  formalin  and  embedded  in  para- 
ffin and  then  stained  by  the  PAP  technique  using  purified  C3 
as  the  complement  source  and  as  positive  controls  -  formalin 
fixed  and  paraffin-embedded  Ra j i  cells  and  Burkitt  tumors. 
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SUMMARY  OF  WORK  (200  words  or  less  -  underline  keywords) 

In  a  cooperative  study  with  the  Hospital  de  Clinicas  in  Montevideo,  Uruguay,  12 
patients  with  chronic  myelogenous  leukemia  in  blast-crisis  were  treated  with  combinatioi^ 
chemotherapy  consisting  of  5- Azacytidine  (150  ml/mMvYs  days)  and  VP16-213  (74  ml/m 
IV/day/x  5  days).  Eight  evaluable  patients  to  date  one  partial  response  and  six  definite 
antileukemic  effects  have  been  seen.  Five  of  eight  patients  have  died  with  a  median 
overall  survival  of  50  days  (20-135+  days).  Side  effects  consisted  of  nausea,  vomiting  and 
muscular  ache  with  severe  mucositis  ocurring  in  one  patient.  Although  only  a  relatively 
small  number  of  patients  have  been  treated,  the  initial  response  rate  has  been  disappointing 
and  in  keeping  with  the  notorious  refractory  nature  of  blast  crisis  of  CML. 
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Both  5-azacytidine  and  the  podophyllotoxin,  VP16-213,  have  shown  some  activity 
against  CML  in  blast  crisis  as  single  agents  and  a  trial  was  begun  to  test  their 
effectiveness  when  used  in  combination.  Induction  therapy  consisted  of  a  maximum  of 
three  5  day  courses  of  5-azacytidine  150  mg/M  IV  in  3  divided  doses/day  and  VP16-213 
75  mg/M  IV/day.  Nine  patients  have  been  treated  to  date  (5  BCRP,  4  Montevideo)  of 
whom  7  have  completed  therapy  and  are  evaluable.  Terminal  transferase  was  not 
present  in  the  blasts  of  the  5  BCRP  pts.  No  complete  responses  have  been  seen. 
Significant  antileukemic  effect  was  seen  in  6/7  pts  but  was  of  brief  duration  and  was 
followed  by  rapid  increases  in  blast  count  and/or  spleen  size  in  3  patients.  2/7  pts  are 
alive  off  study  at  30+  and  120+  days.  One  pt  refused  further  therapy  because  of 
gastrointestinal  toxicity  following  a  second  course  of  therapy  while  the  other  patient 
required  splenic  irradiation  because  of  progressive  splenomegaly.  Overall  survival 
ranged  from  20-120+  days  (median  30).  Significant  nausea,  vomiting  and  muscular  aches 
or  weakness  due  to  5-azacytidine  occurred  in  5/7  pts  while  severe  mucositis,  probably 
due  to  VP16-213  was  noted  in  1  pt.  These  side  effects  are  similar  in  severity  and 
frequency  to  those  we  have  noted  using  these  agents  in  combination.  The  initial 
response  rate  has  been  disappointing  and  in  keeping  with  the  notorious  refractory  nature 
of  blast  crisis  of  CML. 
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Two  particle-lamellar  complexes  were  noted  (quite  by  accident)  in  placental 
tissue  from  a  normal  pregnancy.   These  complexes  were  in  a  pericyte  within  the 
core  of  a  villus.   The  purpose  of  this  study  was  to  determine  how  extensive 
these  complexes  were  in  placentas  from  normal  and  toxic  pregnancies .   Although 
these  complexes  are  seen  in  a  wide  variety  of  tissues,  they  are  most  coimnon  in 
lymphoma  and  leukemia  cells,  especially  hairy  cell  leukemia.  What  their  purpose 
is  and  what  function  they  play  in  cellular  metabolism  is  unknown.   A  total  of 
10  placentas  were  examined,  seven  from  normal  pregnancies  and  three  pregnancies 
complicated  by  toxemia.   Besides  the  one  normal  placenta,  these  complexes  were 
found  in  an  additional  placenta,  one  from  a  pregnancy  complicated  by  postpartum 
toxemia . 
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Tissues  from  five  placentas  were  obtained  approximately  one  hour  after 
delivery  and  fixed  in  a  mixture  of  2%  formaldehyde  and  1%  glutaraldehyde 
buffered  with  phosphate.   These  tissues  were  later  minced,  postfixed  in  1% 
of  osmium  tetroxide  buffered  in  0.1  Ms-collidine,  stained  en  bloc  in  uranyl 
acetate,  dehydrated  in  graded  alcohols  and  embedded  in  Epon  epoxy  resin. 
Tissues  from  an  additional  5  placentas  were  obtained  within  15  minutes  of 
delivery,  fixed  in  2.5  percent  glutaraldehyde,  postfixed  in  1  %  osmium 
tetroxide  (pH  7.4)  in  phosphate  buffer  for  1  hour,  dehydrated  in  graded 
alcohols  and  embedded  in  Epon  812.   Sections  cut  with  a  diamond  knife  were 
stained  with  uranyl  acetate  and  lead  citrate  and  viwed  in  a  Siemens  Elmiskop 
lA  electron  microscope.   Six  grids  from  2  blocks  were  examined  before 
considering  a  placenta  negative  for  LPCs. 

It  is  not  anticipated  at  present  that  further  placentas  will  be  examin- 
ed.  The  results  of  this  study  have  been  submitted  to  a  journal  for  possible 
publication  and  the  results  of  this  journal's  review  are  unknown  at  present. 
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SUMMARY  OF  WORK  (200  words  or  less  -  underline  keywords) 

The  BCRP,  DCT  has  entered  into  an  agreement  with  the  National  Center  for  Health 
Services  Research  (NCHSR),  Office  of  the  Assistant  Secretary  for  Health  (OASH)  to 
develop,  implement,  and  instcdl  a  completely  operationcd,  functioning,  computerized, 
expandable  and  exportable  Problem-Oriented  Medical  Information  System  at  the  BCRP. 

It  is  anticipated  that  the  work  should  be  completed  in  three  phases,  taking  a  total  of 
approxifnately  three  years.  Work  has  been  completed  on  Phase  I  and  Phase  II  has  been 
initiated. 
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The  BCRP,  DCT  has  entered  into  an  Intra-agreement  with  the  NCHSR,  OASH, 
DHEW,  to  develop,  implement,  and  install  a  completely  operational,  functioning, 
computerized  expandable  and  exportable  PROMIS  system  at  the  BCRP. 

The  work  should  be  completed  in  three  phases,  taking  a  total  of  approximately 
three  years.  Phases  I  and  III  should  take  approximately  one  year  each  to  complete. 
Phase  II  would  run  concurrently  with  Pheise  I  for  the  first  year  and  would  require  an 
additional  year  to  complete.  Phase  III  would  start  upon  completion  of  Phase  II. 

The  NCHSR  will  perform  the  following  tasks  during  the  phases  indicated: 

Phase  I 

A.  Develop  a  set  of  system  specifications  for  implementing  the  PROMIS  system 
at  BCRP  in  accordance  with  their  current  contract  with  the  University  of 
Vermont. 

B.  Schedule  a  critical  design  review  of  the  system  specifications  developed  in 
A. 

C.  Procure,  assemble  and  test  system  hardwgire  and  software  in  accordance 
with  the  specifications  developed. 

D.  Provide  site  preparation  consultation  services  to  BCRP  for  installation  of 
the  system.  Actual  site  preparation  is  the  responsibility  of  BCRP. 

Phase  II 

A.  Train  BCRP  personnel  in  the  operation  and  maintenance  of  the  system  at  t 
BCRP,  which  will  include: 

1.  Development  of  a  training  plan; 

2.  Training  of  computer  personnel  in  hardware  and  software  operation  and 
maintenance; 

3.  Training  the  users  of  the  system  (i.e.,  physicians,  nurses,  pharmacists, 
technicians,  etc.)  in  the  operation  of  the  system; 

4.  Prepare  the  necessary  documentation  for  the  training. 

B.  Demonstrate   that   the  system   is   operational   and  that   it   is   ready  for  > 
installation  at  BCRP. 

C.  Ship  and  install  the  system  at  BCRP. 

D.  Demonstrate  to  the  BCRP  Principal  Investigator  that  the  system  is  fully  I 
operational  and  ready  for  use  at  the  BCRP. 

Phase  III 

A.  Maintain  and  update  the  system  software,  keeping  the  tables  and  frames  ( 
current. 

B.  Test  patient  population  study  software. 

This  is  the  first  year  of  this  3  year  intra-agency  agreement.  One  Central 
Processing  Unit  (CPU)  has  been  procured  and  is  being  used  by  the  Baltimore  Cancer 
Research  Program  (BCRP)  at  the  PROMIS  Lab,  Burlington,  Vermont,  since  the  site  in 
Baltimore  is  not  ready  for  permanent  installation.  A  temporary  installation  site  is  being 
sought  and  it  is  anticipated  that  the  first  CPU  can  be  shipped  from  the  PROMIS  Lab  ano 
installed  in  a  temporary  location  at  BCRP  by  July  1978. 
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j  Tasks   A,   B,   &   D   of   Phase  I   under   this  Intra-agency  Agreement  have  been 

icompleted.  Task  C  has  been  partially  fulfilled  in  that  one  CPU  and  associated  hardware 
have  been  procured,  assembled,  and  are  currently  being  tested  in  accordance  with  the 
specifications  developed.  With  our  concurrence  the  second  CPU  and  associated 
hardware  have  not  been  procured  due  to  the  fact  that  the  site  for  the  permanent 
installation  has  not  been  completed.  It  is  anticipated  that  the  site  will  be  completed  by 
April  1980.  As  specified,  the  tasks  of  Phase  II  have  been  initiated.  However  should 
ithere  be  any  significant  delay  in  the  permanent  site  preparation,  the  possibility  exists 
Ithat  this  agreement  will  have  to  be  extended. 
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SUMMARY   OF   WORK    (200   words   or   less  -   underline    keywords) 

Cis-platinum  and  adriamvcin  have  been  shown  to  have  activity  against  testicular 
carcinoma.  Therefore,  this  drug  combination  is  used  in  patients  with  genitourinarv 
neoplasms    including    testicular    carcinoma.       33   patients   with    advanced   genitourinary' 


neoplasms  have  received  therapy  with  platinum  and  Adriamycin.  Complete  responses  have 
been  seen  in  6  of  ten  patients  with  testicular  carcinoma  and  partial  responses  have  been 
seen  in  3  patients.  The  median  duration  will  exceed  8  months.  Partial  responses  have  been 
seen  in  1  patient  with  Wilms  Tumor,  3/7  patients  with  bladder  cancer,  kl7  patients  with 
ovarian  cancer  and  0/3  patients  with  prostate  cancer.  Three  patients  are  too  early  to 
evaluate,  two  patients  were  evaluable  only  for  toxicity.  Dose  reduction  and  delay  in 
therapy  has  been  necessary  because  of  bone  marrow  suppression.  Nephrotoxicity 
(creatinine  2  mg%  creatinine  clearance  less  than  50  cc  per  minute)  occurred  in  7  patients 
and  necessitated  discontinuing  platinum  in  one  patient.  Other  toxicities  seen  included 
ototoxicity  (high  frequency  hearing  loss  and  tinnitus)  and  neurotoxicity  (peripheral 
neuropathy,  papillidema,  normal  pressure  hydrocephalus).  This  combination  of  platinum 
and  Adriamycin  is  active  against  advanced  genitourinary  neoplasms  and  further  studies  with 
other  drugs  are  contemplated  to  enhance  therapeutic  efficacy. 
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Cis-platinum  and  adriamycin  have  been  shown  to  have  activity  against  testicular 
carcinoma.     Therefore,   this  drug  combination  is  used  in   patients  with   genitourinary 
neoplasms  including  testicular  carcinoma.     Patients  are  given  adriamycin,     60  mg/m 
intravenously  on  Day  1  and  cis-platinum  75  mg/m     intravenous  infusion  over  6  hours, 
days  1  and  8  every  3  weeks.   Prehydration  with  1  liter  normal  saline  and  mannitol  diuresis 
are  also  given.     Doses  are  adjusted  for  BSP  and  white  count  and  platelet  c6unt  nadirs. 
Patients  are  to  receive  6  courses  of  therapy.      33  patients  with  advanced  genitourinary 
neoplasms  have*  received  therapy  with  platinum  and  Adriamycin.     Complete  responses 
have  been  seen  in  6  of  ten  patients  with  testicular  carcinoma  and  partial  responses  have ' 
been  seen  in  3  patients.    The  median  duration  will  exceed  8  months.    Partial  responses ; 
have  been  seen  in  1  patient  with  Wilms  Tumor,  3/7  patients  with  bladder  cancer,  tt/7 1 
patients  with  ovarian  cancer  and  0/3  patients  with  prostate  cancer.    Three  patients  are  i 
too  early  to  evaluate,  two  patients  were  evaluable  only  for  toxicity.    Dose  reduction  and 
delay  in  therapy  has  been  necessary  because  of  bone  marrow  suppression.   Nephrotoxicity! 
(creatinine     2  mg%  or  creatinine  clearance  less  than  50  cc  per  minute)  occurred  in  7 
patients  and  necessitated  discontinuing  platinum  in  one  patient.    Other  toxicities  seen; 
included    ototoxicity    (high    frequency    hearing    loss    and    tinnitus)    and    neurotoxicity 
(peripheral  neuropathy,  papillidema,  normal  pressure  hydrocephalus).  j 

This  combination  of  platinum  and  Adriamycin  is  active  against  advancecl( 
genitourinary  neoplasms  and  further  studies  with  other  drugs  are  contemplated  to 
enhance  therapeutic  efficacy. 

Proposed  Course:     Continue  Investigation 
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SUMMARY  OF   WORK   (200  words  or  less  -  underline   keywords) 

Metastatic  renal  cell  carcinoma  has  proven  to  be  generally  unresponsive  to  all  agents 
evaluated  to  date  including  most  alkalating  agents,  antimetabolites,  and  antibiotics. 

AMSA  a  new  acridine  derivative  has  been  given  to  13  patients  with  metastatic  renal 
cell  carcinoma  at  a  dose  of  120  mg/m  every  3  weeks.  No  responses  have  been  seen  and  if 
no  responses  are  observed  in  the  next  7  patients  the  project  will  be  closed. 

Medroxyprogesterone  and  tomoxifen  (an  antiestrogen)  have  been  given  to  5  patients 
with  metastatic  renal  cell  carcinoma.  No  responses  have  been  seen  and  all  patients  have 
progressed.  This  study  is  still  in  its  preliminary  stages  and  no  conclusions  are  possible. 
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Renal  carcinoma  is  a  solid  tumor  of  notorious  resistance  to  chemotherapy  and 
radiation.  Surgery  may  be  curative  in  some  instances,  but  the  overwhelming  percentage 
of  cases  proceed  to  metastatic  disease  and  death  within  two  years  of  diagnosis. 

PROJECT  A 

In  an  effort  to  identify  newer  agents  that  may  have  activity  in  this  disease  m-AMSA 
an  acridine  derivative  that  had  just  completed  phase  I  toxicity  testing  by  this  institution 
was  picked  for  a  therapeutic  phase  II  trial.  To  date  13  patients  have  been  entered.: 
Toxicities  have  included  myelosuppression  in  20%  of  patients.  No  responses  have  been; 
observed.  It  is  our  current  plan  to  enter  an  additional  6-7  patients  and  if  no  further 
responses  are  seen  to  close  the  study  and  try  another  new  agent  in  the  next  study. 

PROJECT  B 

Hormonal  agents,  namely  progestational  agents,  have  been  used  in  the  treatment  ol 
advanced  renal  cell  carcinoma  for  several  years.  In  a  recent  review  of  the  subject,  thei 
response  to  progestins  or  androgens  ranged  between  6  and  33  percent  with  an  overal: 
objective  response  rate  of  approximately  15  percent.  Most  responses  to  treatment  in  thic^ 
tumor  are,  however,  subjective,  and  this  is  a  relatively  worthless  measurement  of  tumor 
response  because  of  the  diverse  behavior  of  this  tumor.  In  a  recent  clinical  trial  b;, 
Eastern  Cooperative  Oncology  Group,  nafoxidine  (an  antiestrogen)  was  found  to  have  a^ 
small  objective  response  rate  in  the  treatment  of  renal  cell  carcinoma  with  two  completu 
and  one  partial  objective  tumor  responses.  Another  antiestrogen,  tamoxifen,  has  showD| 
evidence  of  objective  response  in  two  of  four  patients  treated.  The  latter  antiestrogeni«| 
compound  is  desirable  over  nafoxidine  since  it  does  not  produce  skin  photosensitivity,  bulj 
has  at  least  a  similar  if  not  superior  level  of  antitumor  activity  in  human  breast  cancecj 
Several  patients  in  a  current  study  by  the  Southwest  Oncology  Group  have  had  objectiv* 
tumor  regression. 

The  purpose  of  this  study  is  therefore  to  determine  if  the  combination  of  tamoxife 
and  progestational  agents  can  produce  increased  activity  in  the  treatment  of  advance 
renal  cell  carcinoma. 

To  date  5  patients  have  received  the  combination  of  medroxyprogesteron  IOC 
mg/wk  I.M.  plus  tamoxifen  10  mg  t.i.d.  for  at  least  8  weeks.  All  patients  hav: 
progressed.  Toxicities  have  included  mild  nausea  and  fluid  retention  (with  resultaif 
sequelai,  i.e.  headaches,  leg  swelling  and  mild  hypertension).  These  effects  have  beet 
easily  controled  with  diuretics. 

This  project  is  still  very  preliminary  and  will  require  an  additional  10  patients  befoi 
any  valid  conclusions  can  be  made. 
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)MMARY  OF  WORK  (200  words  or  less  -  underline  keywords) 

)  Oat  cell  carcinoma  of  the  lung  is  a  rapidly  fatal  disease  requiring  initial  aggressive 
:nnbination  chemotherapy.  These  sequenticd  studies  utilized  combinations  of  active  agents 
[c'clophosphamide,  Adriamycin,  and  VP  16-213  as  the  basic  regimen,  and  CCNU, 
Tithotrexate,    vincristine,   and   procarbazine  as   an    alternating    regimen).      Thirty-nine 

aluable  patients  were  entered  onto  the  first  study  utilizing  the  basic  combination  with  or 
ivthout  immunotherapy.  Immunotherapy  was  not  found  useful  for  response  or  survival. 
Te  overall  response  rate  for  untreated  patients  was  97%  with  63%  complete  remission. 
Pjviously  irradiated  patients  did  significantly  worse  than  untreated  patients.  Median 
iivival  was  9-1/2  months  and  16  months  for  patients  with  extensive  and  limited  disease 
■<;pectively.  Among  patients  with  limited  disease,  ^f  of  13  survived  more  than  2  years,  and 
3iave  survived  disease-free  greater  than  28  months  off  all  therapy.  The  successor  study 
><;ks  to  improve  the  complete  remission  rate  and  duration  of  response  and  survival  by 
ilizing  an  alternating  non-cross-resistant  combination.  Sixty-nine  patients  have  been 
'ii:ered  onto  the  second  study,  and  preliminary  eveduation  shows  no  difference  in  the 
■fponse  rates  or  the  duration  of  response.  It  is  too  early  to  develop  stable  response  or 
Iivival  data.  Toxicity  in  these  studies  was  manageable  by  dose  modification. 
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Oat  cell  carcinoma  of  the  lung  can  be  considered  a  widely  disseminated  disease  a 
presentation  since  all  patients  die  of  metastatic  disease.  When  localized  therapy  i 
utilized,  patients  have  a  short  survival  and  aggressive  combination  chemother-apy  i 
therefore  warranted  to  treat  systemic  disease.  The  combination  of  cyclophosphamide 
Adriamycin  cind  VP  16-213  is  highly  active  in  this  disease,  and  the  duration  of  survival  fo 
patients  with  extensive  disease  is  9-1/2  months  and  16  months  for  patients  with  limitei 
disease.  Therefore,  the  results  from  this  combination  chemotherapy  are  at  least  as  gooi 
as  any  reported  study  today.  Immunotherapy  as  used  in  the  first  study  did  not  adi 
significantly  to  the  response  rate  or  survival.  Therefore,  in  an  attempt  to  improve  upoi 
complete  remission  rate  and  duration  of  response  and  survival,  another  approach  utilizin, 
a  second  combination  chemotherapy,  non-cross-resistant  to  the  first  was  tested.  Thi 
study  randomizes  between  cyclophosphamide,  Adriamycin  and  VP-16  given  continuousli 
to  relapse  followed  by  second-line  therapy  with  the  alternating  combination  v; 
cyclophosphamide,  Adriamycin,  VP  16  given  until  stable  response,  or  complete  remissior 
and  then  beginning  an  alternating  program  of  the  first  and  second  combination  programs 
Patients  are  stratified  according  to  whether  they  have  limited  or  disseminated  disease 
Since  the  first  study  showed  a  central  nervous  system  recurrence  rate  of  nearly  30%,  th: 
current  study  randomizes  those  patients  who  achieve  complete  remission  to  receive  c' 
not  receive  central  nervous  system  prophylaxis  to  prevent  CNS  recurrence  and/d 
meningeal  carcinomatosis. 

As  of  April,  1979,  the  first  study  developed  final  duration  and  survival  data  whic 
showed  that  among  39  patients  treated,  there  were  38  evaluable  and  6  who  had  receive 
prior  radiotherapy.  The  response  rate  and  survived  for  these  6  patients  was  significant!' 
inferior  to  the  other  patients.  Among  the  previously  untreated  patients,  there  were  J| 
with  limited  disease  and  19  with  estensive  disease  and  2  previously  untreated  patienii 
with  evaluable  but  nonmeasurable  disease  (limited).  The  overall  complete  plus  parti 
response  rate  in  the  untreated  group  was  97%  and  20  of  32  patients  (63%)  achieved!, 
complete  remission.  For  patients  with  limited  disease,  the  complete  remission  rate  Wi 
77%.  Patients  who  achieved  a  complete  remission  had  a  significantly  longer  surviv 
than  patients  who  did  not.  Median  survival  for  patients  with  extensive  disease  was  9-1'' 
months  and  16  months  for  patients  with  limited  disease.  Four  of  13  survived  more  thi 
two  years,  and  3  patients  have  survived  disease-free  greater  than  28  months  while  off  :,l 
therapy  from  ii-+  to  12+  months.  Prophylactic  brain  irradiation  was  not  used,  and  Cf 
metastases  occurred  in  9  patients  (2^%)  including  ti-  with  meningeal  carcinomatosis.  7  J 
second  treatment  program  testing  the  concept  of  alternating  combination  chemothers/ 
programs  has  accrued  69  patients  stratified  according  to  extent  of  disease  cd 
randomized  between  two  treatment  programs.  At  the  present  time,  there  are  lO 
apparent  differences  in  response  rate  and  duration  of  survived,  cdthough  it  is  too  earlyo 
develop  stable  response  or  survival  data.  Twenty-eight  patients  have  been  randomizedio 
receive  or  not  receive  whole-brain  irradiation  and  it  is  too  early  to  conclude  whether  1r,5 
has  had  any  significant  effect.  Four  patients  refused  whole-brain  irradiation.  Toxicil'S 
in  both  studies  have  been  moderately  severe  and  include  alopecia,  nausea  and  vomitjg 
and  severe  blood  count  suppression.  Toxicities  were  generally  manageable  by  dost;e 
modification.  Twenty-two  patients  had  serious  infectious  episodes  during  periods)f 
neutropenia  and  5  such  patients  died  from  these  infections.  There  were  no  other  dr;- 
related  deaths  and  most  patients  received  edl  therapy  as  outpatients. 

Proposed  Course:  Continue  investigation. 
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SUMMARY   OF   WORK   (200   words   or   less  -   underline    keywords) 

Regionally-advanced  and  metastatic  carcinoma  (Ca)  of  the  breast  is  amenable  to  a 
variety  of  therapeutic  modalities.  Combination  chemotherapy  can  produce  response  with 
improvement  in  survival.  Radiotherapy  can  provide  local  control  but  patients  (pts)  still  die 
of  metastasis.  This  approach  utilizes  combination  chemotherapy  to  shrink  primary  masses 
and  treat  overt  or  micrometastases.  Seventeen  pts  (8  stage  III,  9  stage  IV)  were  treated 
with  combination  chemotherapy  including  5  with  inflammatory  Ca.  After  tumor  regression, 
15  of  the  17  underwent  surgery,  achieving  local  control.  All  5  with  inflammatory  Ca  had 
elimination  of  the  inflammatory  component.  A  variety  of  combinations  are  available  for 
recurrent  or  metastatic  disease,  but  there  are  few  prospective  trials  which  compare  the 
various  treatment  regimens  and  stratify  for  the  prognostic  variables.  This  program 
randomly  compares  3  active  regimens  for  response  rates  and  duration  of  survival,  and 
svaluates  the  effect  of  MER  immunotherapy.  A  group  effort  is  necessary  to  stratify  for 
the  variables.  Interim  evaluations  of  the  335  pts  entered  show  that  prior  postoperative 
idjuvant  radiotherapy  is  a  detrimental  factor  for  determining  response.  MER  immunother- 
yy  also  had  a  detrimental  effect  upon  response  rate  (p=.003)  and  survival  was  shorter, 
'urther  randomization  to  MER  has  been  discontinued.  Interim  evaluations  of  the  treatment 
irms  revealed  slight  but  not  significant  differences  among  the  chemotherapy  regimens. 
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Since  the  introduction  of  the  five-drug  combination  chemotherapy  program  foD 
breast  cancer,  there  has  been  a  large  number  of  studies  utilizing  permutations  of  the 
drugs  and  their  scheduling.  In  addition,  the  anthracycline  antibiotic  Adriamycin  has  been 
used  in  severed  regimens  in  an  attempt  to  improve  response  rate,  duration  or  survival. 
The  active  combinations  have  also  been  applied  to  earlier  breast  cancer  as  a^ 
postoperative  adjuvant  with  demonstrated  improvement  in  disease-free  interval  and 
survival.  The  approach  in  breast  cancer  at  our  center  has  been  to  utilize  combination^ 
chemotherapy  for  earlier  breast  cancer  (stage  III  unresectable)  including  inflammatory; 
carcinoma  in  an  attempt  to  determine  if  this  approach  would  shrink  the  masses  cdlowingf 
for  a  surgical  procedure  and  primary  closure.  In  advanced,  metastatic  or  hormone-;' 
refractory  breast  cancer,  the  attempt  has  been  to  prospectively  compare  combination^' 
chemotherapy  regimens  which  have  demonstrated  activity  for  the  treatment  of:' 
metastatic  disease.  Few  previous  studies  prospectively  compared  the  various  treatment 
regimens  available.  Since  metastatic  carcinoma  of  the  breast  is  a  very  heterogenousi; 
disease  with  many  factors  influencing  the  course  of  the  disease  and  the  response  tot 
chemotherapy,  it  is  necessary  to  do  a  prospective  comparative  trial  of  the  various 
chemotherapy  regimens.  In  order  to  accomplish  this,  a  large  cooperative  group  effort  is 
necessary  to  stratify  for  these  prognostic  factors.  The  current  study  randomly  compares; 
three  combination  chemotherapy  regimens,  each  of  which  has  been  shown  to  be  an 
effective  treatment  program.  In  addition,  the  current  study  evaluates  the  role  ofi 
immunotherapy  utilizing  MER  intradermal  injections  for  its  potential  to  increase: 
response  rate,  duration  and  survival  and  alleviate  drug  toxicity.  For  patients  with 
advanced  refractory  breast  cancer,  new  agents  and  new  combinations  of  agents  are  being 
evaluated  in  order  to  identify  second-line  chem^otherapy  regimens  which  could  be  utilizeo 
effectively  for  patients  failing  primary  combination  therapy.  In  addition,  the! 
identification  of  such  non-cross-resistant  combinations  offers  the  potential  for  earlieti 
treatment  with  these  combinations  or  the  planning  of  alternating  combination  chemoi 
therapy  regimens.  The  current  study  utilizes  Adriamycin  and  VP  16  for  patients  failinji 
primary  drug  treatment  which  does  not  include  Adriamycin.  For  patients  who  have 
received  primary  combinations  including  Adriamycin,  a  combination  of  vinblastine  anci 
mitomycin-C  is  being  tested.  In  addition,  patients  who  fail  these  combinations  are  testec' 
on  phase  II  studies  and  phase  I  studies  which  are  reported  sepeirately. 

Local,  regional  breast  carcinoma.  As  of  April,  1979,  17  patients  (8  stage  III,  9  stagt 
IV)  were  treated  initially  with  combination  chemotherapy  to  shrink  primary  masses  ant 
control  overt  or  micrometastases.  Two  stage  III  patients  and  3  stage  IV  patients  haci 
inflammatory  carcinoma.  After  a  median  of  two  courses,  15  of  17  patients  underwen;; 
surgical  procedures:  5  had  radical  mastectomy,  6  had  modified  radiced  mastectomy  and  < 
had  simple  mastectomy.  Ten  of  the  15  had  primary  closure  without  skin  grafts.  All  1 
patients  with  inflammatory  carcinoma  had  elimination  of  the  inflammatory  component 
Four  of  5  had  mastectomy  and  3  of  't  had  prolonged  local  control.  Aggressivi 
combination  chemotherapy  can  eliminate  inflammatory  Ca  and  reduce  the  size  of  breasi, 
masses,  allowing  for  lesser  surgiceil  procedures,  frequently  with  primary  closureil 
Continuation  of  chemotherapy  may  control  overt  or  micrometastatic  disease. 

Primary  chemotherapy  for  advanced  metastatic  disease.  As  of  April,  1979,  333 
patients  have  been  entered  onto  protocol  from  multiple  institutions.  The  335  patientij 
have  been  roughly  equally  distributed  among  the  various  treatment  groups.  As  of  the  lasii 
interim  group  analysis,  there  were  2'^6  evaluable  patients,  the  remainder  being  eithefi 
inevaluable  or  accrued  since  the  last  cut-off.   Interval  analysis  of  the  evaluable  patient 
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revealed  that  those  patients  who  received  prior  hormonal  therapy  had  a  higher  response 
rate  to  chemotherapy  (p=.02)  than  patients  who  did  not  receive  hormoncd  therapy.  In 
addition,  those  patients  who  received  postoperative  adjuvant  radiotherapy  had  a 
significantly  inferior  response  to  chemotherapy  (especially  for  the  Adriamyein-containing 
regimens)  than  the  patients  who  received  no  postoperative  radiotherapy.  Patients  who 
received  MER  immunotherapy  had  a  significantly  inferior  response  to  chemotherapy 
(p=.003)  to  that  of  patients  who  received  no  MER.  In  addition,  patients  who  received 
MER  immunotherapy  had  a  significantly  shorter  survival.  Therefore,  further  randomiza- 
tion to  MER  immunotherapy  was  discontinued  and  all  MER  treatment  was  stopped. 
Interval  anedysis  of  the  treatment  arms  reveals  slight  but  non-significant  differences 
among  the  encoded  arms. 

Treatment  of  advanced  refractory  breast  carcinoma.  As  of  April,  1979,  18  patients 
previously  treated  and  refractory  to  combination  chemotherapy  without  Adriamycin  were 
treated  with  a  combination  of  Adriamycin  plus  VP  16-213.  Eight  of  18  patients  achieved 
a  response  to  combination  chemotherapy,  2  complete  responses  and  6  partials. 
Adriamycin  plus  VP  16  is  therefore  an  active  combination  in  advanced  breast  cancer 
which  is  non-cross-resistant  with  conventional  chemotherapy.  It  is,  however,  myelotoxic 
in  this  previously  treated  group.  As  of  April,  1979,  7  patients  have  been  treated  with  the 
combination  of  vinblastine  and  mitomycin-C.  Six  of  the  7  patients  showed  objective 
tumor  regression  with  one  complete  response  and  tt-  partial  responses.  This  combination 
is,  however,  severely  myelotoxic  in  these  previously  heavily  treated  patients.  Individual 
phase  II  agents  and  phase  I  agents  are  treated  in  a  separate  report. 

Proposed  Course:  Continue  investigation. 

1.  Aisner,  J.:  Breast  Cancer.     In  Wiernik,  P.H.  (Ed.):     The  Science  and  Practice  of 
Clinical  Medicine,  New  York,  Grune  &  Stratton,  Inc.,  1979  (In  press). 

2.  Aisner,  J.,  Ross,  D.D.,  Wiernik,  P.H.:    Tamoxifen  in  advanced  meJe  breast  cancer. 
Archives  of  Internal  Medicine  139:'^80-'^81,  1979. 
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SUMMARY  OF  WORK  (200  words  or  less  -  underline  keywords) 

Advanced  squamous  cell  carcinoma  of  the  head  and  neck  or  esophagus  have  a  very  poor 
five-year  survival  despite  aggressive  local  treatment  with  surgery,  radiotherapy  or  both. 
Many  such  patients  die  of  metastatic  disease.  Therefore,  a  pilot  trial  of  aggressive 
combination  chemotherapy  is  warranted  to  determine  if  an  improved  response  rate  or 
survival  can  be  obtained.  Bleomycin,  cis-platinum  II  with  hydration,  and  high-dose 
methotrexate  with  citrovorum  rescue  are  agents  with  activity  in  these  tumors.  Thirty- 
three  patients  were  treated  with  combinations  of  these  agents.  Twenty-six  received  a 
three-drug  combination  and  7  patients  received  only  DDP  and  bleomycin.  There  was  a  73% 
response  rate  in  previously  untreated  patients  with  it  complete  and  12  partial  responses,  and 
a  55%  response  rate  in  previously  treated  patients,  all  PR's.  Duration  of  response  to  a 
single  course  of  chemotherapy  is  8-12  weeks.  Toxicity  included  vomiting,  alopecia, 
leukopenia,  thrombocytopenia,  mucositis  and  elevated  serum  creatinine.  There  were  2 
drug-related  deaths.  Among  the  22  responders,  12  had  surgery,  5  had  subsequent 
■adiotherapy.  Among  the  11  failures  to  therapy,  3  had  surgery  and  1  had  radiotherapy. 
Twelve  patients  received  no  local  therapy.  Six  patients  with  advanced  esophageal 
:arcinoma  were  treated  with  this  combination,  and  it  is  too  early  to  develop  meaningful 
•esponse  or  survival  data. 
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Advanced  squamous  cell  carcinoma  of  the  head  and  neck  have  a  very  poor  survival  | 
rate  despite  extensive  surgery  or  aggressive  radiotherapy  or  both,  and  many  of  these  I 
patients  develop  inanition.  Some  of  the  patients  develop  metastases  despite  control  of ! 
the  local  tumor.  Several  single  agents  have  been  identified  with  activity  in  these  tumors,  i' 
and  combination  chemotherapy  may  thus  be  warranted.  The  current  pilot  study  uses^: 
combinations  of  three  active  agents:  bleomycin,  cis-diamminedichloroplatinum  (DDP)| 
with  hydration,  and  methotrexate  with  f  olinic  acid  reversal,  to  test  the  toxicity  of  such  a  | 
combination  program  and  to  determine  if  such  combination  therapy  might  increase' 
response  rate  or  duration  or  make  the  tumors  more  technically  resectable. 

As  of  April  1979,  33  patients  with  stage  III  and  IV  (M-0)  squamous  cell  carcinoma  of 
the  head  and  neck  were  treated  with  a  single  course  of  combination  chemotherapy. 
Twenty-six  received  the  three-drug  combination  and  7  received  DDP  and  bleomycin  buti 
not  methotrexate  because  of   elevated  creatinine.      The   response   rate  was  73%  in 
previously    untreated    patients    (16/22)   with    ^f    complete    remissions    and    12   partial 
responses.  The  response  was  55%  in  the  previously  treated  group  (6/11)  all  of  which  werei] 
partial  responses.   The  duration  of  response  to  such  a  single  course  of  chemotherapy  was] 
estimated  to  be  8-12  weeks.   The  toxicity  in  the  33  patients  included  vomiting,  alopecia,ii 
leukopenia,  thrombocytopenia,  mucositis,  and  elevation  of  serum  creatinine.  There  werei 
2  drug-related  deaths,  one  from  nephrotoxicity  and  one  from  methotrexate  bone  marrowi 
suppression.     In  general,  toxicities  were  manageable  by  careful  hydration  and  careful 
f olinic  acid  reversal.  Subsequent  loccil  therapy  was  applied  to  21  patients.  Twelve  of  thel 
responders  had  surgery  and  3  of  the  non-responders  had  surgery.    Five  of  the  respondersi; 
and  one  of  the  non-responders  had  radiotherapy.  Twelve  patients  had  no  subsequent  local: 
treatments.      Six  patients   with   esophageal   carcinoma  were   started  on   combinations 
chemotherapy.    It  is  too  early  to  develop  response  data  or  survival,  edthough  only  onei 
patient  remains  cilive  at  18  months. 

Proposed  Course:  Continue  investigation. 
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SUMMARY  OF  WORK  (200  words  or  less  -  underline  keywords) 

Prolonged  inhalation  of  nitrous  oxide  for  four  or  more  days  has  been  shown  to  lead  to 
marrow  aplasia.  There  are  scattered  reports  of  decrease  in  peripheral  white  counts  in 
leukemic  patients,  however  there  have  not  been  any  systematic  clinical  trials.      This 


protocol  is  a  Phase  I  evaluation  of  nitrous  oxide  in  the  treatment  of  adults  no  longer 
responsive  to  conventional  anti-leukemic  therapy.  The  objectives  of  this  study  are  to 
determine  to  role  of  nitrous  oxide  in  suppressing  mvelopoiesis  and  to  determine  the  most 
efficacious  way  to  administer  this  therapeutic  modality. 

Five  patients  have  thus  far  been  entered  onto  this  study  receiving  6  separate 
treatments  which  will  be  evaluated.  There  were  no  effects  in  peripheral  white  counts  or 
bone  marrow  cellularity  in  any  patient.  Future  plans  are  to  use  continous  exposures  of 
nitrous  oxide  for  up  to  96  hours. 
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Prolonged  inhalation  of  nitrous  oxide  for  four  or  more  days  has  been  shown  to  lead  tcj 
marrow  aplasia.  There  are  scattered  reports  of  decrease  in  peripheral  white  counts  irj 
leukemic  patients,  however  there  have  not  been  any  systematic  clinical  trials.  Thi; 
protocol  is  a  Phase  I  evaluation  of  nitrous  oxide  in  the  treatment  of  adults  no  longei, 
responsive  to  conventional  anti-leukemic  therapy.  The  objectives  of  this  study  are  tci 
determine  to  role  of  nitrous  oxide  in  suppressing  myelopoiesis  and  to  determine  the  mosli 
efficacious  way  to  administer  this  therapeutic  modality.  | 

Five  patients  have  thus  far  been  entered  onto  this  study  receiving  6  separat^' 
treatments  which  will  be  evaluated.  The  first  patient  received  concentrations  of  up  t(| 
^0%  nitrous  oxide  in  intermittent  exposures  for  up  to  lYi  hours  on  3  consecutive  daysi 
The  second  patient  received  intermittent  inhalations  of  up  to  'fO%  nitrous  oxide  for  up  t(; 
6  hours  on  3  consecutive  days.  The  third  patient  was  studied  twice  in  a  6  month  period? 
She  received  exposures  of  1^0%  nitrous  oxide  for  periods  of  12  hours  with  brie:;' 
interruptions  for  3  days.  The  fourth  patient  also  received  up  to  'fO%  nitrous  oxide  foil 
intermittent  exposures  up  to  12  hours  on  3  successive  days.  The  fifth  patient  received  u|j 
to  ^-0%  nitrous  oxide  essentially  uninterrupted  for  2'f  hours.  All  patients  experiencec 
tolerable  nausea  and  vomiting  that  resolved  with  decreasing  the  concentration  of  nitrouc 
oxide.  The  sixth  patient,  who  had  a  previous  history  of  peptic  ulcer  disease,  experiencec 
minor  hematemesis  which  resolved  promptly  with  termination  of  nitrous  oxide  ane! 
administration  of  anti-acids.  No  patient  experienced  changes  in  vital  signs,  arteria' 
blood  gases,  renal  function  or  hepatic  function.  There  were  no  effects  in  periphera 
white  counts  or  bone  marrow  cellularity  in  any  patient.  Future  plans  are  to  use  continouti 
exposures  of  nitrous  oxide  for  up  to  96  hours. 

Proposed  course:    Continue  investigation 
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SUMMARY  OF  WORK  (200  words  or  less  -  underline  keywords) 

1)  Azacytidine  has  been  shown  to  be  active  in  acute  non  lymphocytic  leukemia 
(ANLL)  pyrazofurin  augments  the  activity  of  azacytidine  biochemically  therefore  the 
combination  of  pyrazofurin  plus  azacytidine  has  been  employed  in  15  adult  ANLL 
patients  and  1  patient  with  CML  in  blast  crises.  Two  patient's  achieved  a  CR  days  and 
1  a.  PR.  The  combination  has  significant  toxicity  especially  myelosuppression  and  skin 
rashes.  Additional  patients  are  being  entered  to  further  define  the  antileukemia 
activity  of  this  combination. 

2)  AMSA  has  recently  completed  phase  I  studies  with  some  suggestion  of  anti 
leukemic  activity  therefore  AMSA,  has  been  given  to  10  ANLL  and  'f  ALL  adult 
patients  at  doses  of  150-500  mg/m  as  a  single  dose  every  1-3  weeks.  No  remissions 
have  been  observed.  Dose  limiting  toxicity  has  not  been  reached  in  this  population. 
Additional  patients  are  being  entered  to  further  define  toxicities  and  the  antileukemic 
activity  of  this  new  drug. 
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PROJECT  A 

The  purpose  of  this  project  is  to  determine  the  toxicity  of  the  combination  of 
pyrazofurin  plus  5-azacytidine  in  patients  with  previously  treated  malignant  disease  and 
to  test  the  possible  therapeutic  effectiveness  of  this  combination  in  adult  patients  with 
refractory  acute  leukemia. 

The  combination  was  chosen  because  pyrazofurin  has  been  shown  to  increase  the 
uptake  of  5-azacytidine  into  human  leukemic  cells.  Initially,  the  combination  was  to  be 
given  with  starting  dpses  of  5-azacytidine  100  mg/m  x  5  in  three  divided  doses  and 
pyrazofurin  15  mg/m  as  a  single  dose  daily  x  5.  However,  the  initial  two  patients  who 
had  metastatic  colon  carcinoma  developed  severe  skin  toxicity  characteristic  of 
pyrazofurin  by  the  second  day  of  treatment.  One  of  these  patients  was  again  re-treated 
with  the  combination  keeping  the  azacytidine  dosage  unchanged  and  the  pyrazofurin 
reduced  50%.  However,  he  again  had  significant  skin  toxicity  before  the  therapy  was 
stopped  on  the  fourth  day.  Because  of  this  experience  it  was  felt  that  the  dose  of 
pyrazofurin  was  too  high  and  that  the  toxicity  seen  was  not  secondary  to  azacytidine. 
Subsequently,  15  patients  with  acute  non-lymphocytic  leukemia  refractory  to  conven- 
tional agents  and  one  patient  with  chronic  myelogenous  leukemia,  in  blast  crisis  were 
treated  with  the  combination  at  a  dose  of  azacytidine  200  mg/m  daily  x  5  in  three 
divided  doses  and  pyrazofurin  7.5-30  mg/m  as  a  single  dose  on  the  first  day  of 
treatment.  Myelosuppression  is  significant  with  a  mean  WBC  iiadir  in  the  range  of  500  to 
1000,  cumm  .  The  marrow  aplasia  may  last  6  to  7  weeks.  Platelet  toxicity  is  difficult  to 
evaluate  because  of  the  heavily  treated  nature  of  these  patients  and  the  fact  that  the 
bone  marrows  are  packed  with  leukemia.  All  patients  are  receiving  frequent  platelet 
transfusions.  Non-hematologic  toxicity  has  included  a  severe  skin  rash  in  all  patients. 
Other  non-hematologic  toxicities  have  included  significant  nausea  and  vomiting  which  is 
to  be  expected  with  any  combination  and  those  seen  with  azacytidine;  myalgias, 
weakness,  loss  of  appetite,  all  of  which  occurred  during  the  time  the  drugs  were  being 
given  and  resolved  subsequently.  Two  patients  have  achieved  remissions  (2  CR,  1  PR)  of 
short  durations  (^^-8  weeks). 

The  study  is  still  open  to  patient  entry  and  it  is  anticipated  that  six  further  patients 
with  acute  leukemia  should  be  entered  to  determine  the  therapeutic  efficacy  of  this 
combination.  Attempts  to  increase  the  dose  of  pyrazofurin  to  30  mg/m  on  subsequent 
courses  have  resulted  in  increased  skin  toxicity  and  mucocitis  and  because  of  this 
experience  we  are  unable  to  increase  the  dosage  further. 

PROJECT  B 

The  purpose  of  this  project  is  to  determine  therapeutic  effectiveness  of  AMSA  in 
adult  patients  with  refractory  acute  leukemia. 

AMSA  a  new  acridine  derivative  with  strong  DNA  binding  properties  was  initially 
studied  in  a  phase  I  trial  (see  project  ZOl  CM  06973-01  COB).  Following  the  completion 
of  that  study  a  Phase  II  study  in  adult  leukemia  was  undertaken.  To  dale  10  ANLL  and  if- 
ALL  patients  have  been  treated  at  doses  of  150  mg/m  to  500  mg/m  as  a  single  dose 
every  1-3  weeks.  All  patient^  have  had  a  dramatic  peripheral  antileukemic  effect  and  all 
pts.  treated  at  250  mg/m  and  above  have  achieved  bone  marrow  aplasia  but  no 
remissions  have  been  attained.  Toxicities  have  been  myelosuppression,  nausea  and 
vomiting,  alopecia,  and  hyperbilirubinemia.   Dose  limiting  toxicity  has  not  been  observed. 

The  study  is  still  open  to  patient  entry  and  it  is  anticipated  that  10  further  patients 
with  ANLL  and  10  with  ALL  should  be  entered  to  access  toxicities  and  excude  any 


1108 


][10JECT  DESCRIPTION  ZOl  CM  06960  03  COB 

I 

jerapeutk:  activity  using  this  single  dose  schedule.    All  new  patients  will  be  entered  at 

io  mg/m    and  above. 

foposed  course:     Continue  investigation 


1109 


SMITHSONIAN  SCIENCE  INFORMATION  EXCHANGE 
PROJECT  NUMBER  (Do  NOT  use  this  space) 


U.S.  DEPARTMENT  OF 
HEALTH,  EDUCATION,  AND  WELFARE 
PUBLIC  HEALTH  SERVICE 
NOTICE  OF 
INTRAMURAL  RESEARCH  PROJECT 


PROJECT  NUMBER 

ZOl  CM  06970-02  COB 


PERIOD   COVERED 

October  1,  1978  through  September  30,  1979 


TITLE  OF   PROJECT    (80  characters   or  less) 

Cis-Dichlorodiammine  Platinum  II  Neurotoxocity 


NAMES,  LABORATORY  AND  INSTITUTE  AFFILIATIONS,  AND  TITLES  OF  PRINCIPAL  INVESTIGATORS  AND  ALL  OTHER 
PROFESSIONAL  PERSONNEL  ENGAGED  ON  THE  PROJECT 


PI:      Stanley  Ostrow,  M.D. 
Peter  H.  Wlernik,  M.D. 

Merrill  Egorin,  M.D. 
Andre  LeRoy,  Ph.D. 


Medical  Investigator  COB  NCI 

Chief,  Clinical  Oncology 

Branch  COB  NCI 

Scientific  Expert  LCB  NCI 

Biomedical  Engineer  R  BEI 


COOPERATING   UNITS    (if    any) 

Carol  Koski,  M.D.   University  of  Maryland  Hospital,  Department  of  Neurology,  Biomedical 
Engineering  and  Instrumentation,  Division  of  Research  Services  Branch,  NIH 


lab/branch 
Clinical  Oncology  Branch 


SECTION 

Section  of  Medical  Oncology 


INSTITUTE  AND   LOCATION 

NCI,  NIH 


Baltimore,  MD   21201 


TOTAL  MANYEARS: 

0.5 


PROFESSIONAL: 


0.5 


CHECK  APPROPRIATE  BOX(ES) 
K  (a)      HUMAN   SUBJECTS 

D  (al)   MINORS       n  (a2)    INTERVIEWS 


^  (b)   HUMAN   TISSUES 


D  (c)  NEITHER 


SUMMARY  OF  WORK  (200  words  or  less  -  underline  keywords) 

Neuropathological.  biochemical  and  electrophvsiologic  studies  on  patients  receiving 
cis-platinum  are  being  done.  Serial  nerve  conduction  studies  performed  on  ten  patients 
reveals  evidence  of  an  axonal  type  of  polyneuropathy  in  3  of  the  patients.  Sural  nerve 
biopsy  performed  on  two  patients  reveals  patterns  of  axonal  degeneration  by  Hematoxylin 
and  eosin  staining  and  by  electron  microscopy  studies.  Attempts  to  localize  platinum  in 
nerves  by  electron  microscopy  techniques  are  being  performed. 
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Cis-dichlorodiammineplatinum  II  (DDP)  an  investigational  antitumor  agent  i 
clinical  trials  since  1972  has  antitumor  activity  in  genitourinary  neoplasms,  sarcomaii 
lymphomas  and  breast  cancer.  Renal,  hematologic,  gastrointestinal  and  audiologi 
toxicities  have  been  seen.  Recently  there  have  been  reports  of  neurologic  toxicity 
following  DDP  therapy  primarily  peripheral  neuropathy.  In  patients  treated  with  cij 
platinum  at  doses  of  50  to  100  mg/m  every  three  weeks  alone  or  with  othe5 
chem other apeutic  agents  we  have  observed  sensorimotor  hydrocephalus.  With  thj 
cooperation  of  Dr.  Koski,  Assistant  Professor  of  Neurology  at  the  University  of  Marylan^j 
School  of  Medicine  and  Dr.  Andre  Leroy  of  the  Biomedical  Engineering  Branch,  NIH  W; 
have  undertaken  neuropathological,  biochemical  and  electrophysiologic  receiving  cisj 
platinum.  In  some  cases,  neurologic  toxicity  has  necessitated  discontinuance  of  platinuri 
therapy.  Cessation  of  therapy  has  resulted  in  improvement  in  neurologic  symptoms  iji 
most  cases.  Serial  nerve  conduction  studies,  prior  to  and  during  platinum  therapy  havij 
been  performed  on  10  patients.  In  3  patients  there  has  been  evidence  of  a  sensor;! 
polyneuropathy  of  axonal  type  following  DDP  therapy.  Sural  nerve  biopsy  performed  d: 
two  patients  has  revealed  patterns  of  axonal  degeneration  by  hematoxyln  and  eosin  an; 
Electron  Microscopy  studies.  However  electron  microscopy  probe  studies  and  x-ra 
diffraction  analysis  have  failed  to  reveal  localization  of  platinum  in  the  nerve&i 
Continued  prospective  studies  on  patients  receiving  platinum  including  neutron  activatia 
detection  of  platinum  and  further  biochemical  and  histologic  studies  on  nerve  biopsie 
are  planned. 

Proposed  Course:      Continue  Investigation 

Publications: 

1)  Rhinestein,  L.,  Ostrow,  S.,  and  Wiernik,  P.H.  :  Serial  nerve  conduction  studies  i 
Cis-platinum  (II)  DDP  Peripheral  Neuropathy.  Arch.  Phys.  Med.  Rehabil.  59:555 
1978. 

2)  Ostrow,  S.,  Hahn,  D.,  Wiernik,  P.H.,  Richards,  R.D.  :  Ophthalmologic  Toxicit:^ 
After  Cis-Dichlorodiammine  Platinum  (II)  Therapy.  Cancer  Treat.  Rep.  62:1591' 
159^^,  1978. 
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SUMMARY  OF   WORK    (200   words   or   less  -   underline    keywords) 

Phase  I  studies  are  pharmacology  and  toxicity  studies  in  humans  of  new  anti-cancer 
agents  that  have  already  had  preclinical  toxicity,  pharmacology  and  anti-tumor  activity 
testing  completed.  These  studies  usually  require  20-30  patients  with  refractory  malignant 
disease.  Initial  dosages  are  picked  based  on  toxicity  data  from  laboratory  animals. 
Dosages  are  escalated  according  to  standard  schemes.  Three  patients  are  treated  at  each 
non-toxic  dose  level  and  6  patients  at  each  level  with  reversable  acceptable  toxicity.  When 
dose  limiting  toxicity  is  encountered  the  study  is  closed. 

The  result  of  these  projects  indicate:  - 

1)  the  MJD  of  AMSA  when  given  as  a  single  dose  every  two  weeks  is  be  70  mg/m  and 
120  mg/m  when  given  as  a  single  dose  evefy  3  weeks.  2)  the  MTD  for  PAL  A  when  given 
daily  for  5  consecutive  days  is  1500  mg/m  .  3)  the  MTD  for  PMM  when  given  as  a  single 
dose  every  3  weeks  has  yet  to  be  defined  but  will  exceed  1.0  gr/m  . 
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Phase  I  studies  are  pharmacology  and  toxicity  studies  in  humans  of  new  anti-cancer^' 
agents  that  have  already  had  preclinical  toxicity,  pharmacology  and  anti-tumor  activity!: 
testing  completed.  These  studies  usually  require  20-30  patients  with  refractoryr, 
malignant  disease.  Initial  dosages  are  picked  based  on  toxicity  data  from  laboratoryr 
animals.  Dosages  are  escalated  according  to  standard  schemes.  Three  patients  are; 
treated  at  each  non-toxic  dose  level  and  6  patients  at  each  level  with  reversable 
acceptable  toxicity.   When  dose  limiting  toxicity  is  encountered  the  study  is  closed. 

PROJECT  A 

The  purpose  of  this  project  is  to  determine  the  toxicities  of  m-AMSA  (NSC-2'f9992) 
utilizing  an  intermittent  dosage  schedule  every  two  weeks. 

m-AMSA,  an  acridine  derivative  was  given  to  28  patients  with  solid  tumors  and  3 
patients  with  lymphoma  in  a  phase  I  clinical  trial.  A^single  dose  was  given  every  l^f  days; 
for  3  doses.  Doses  were  escalated  from  10  mg/m  to  175  mg/m  per  dose  in  several 
patients  during  the  course  of  the  study.  Dose  limiting  toxicity  was  moderate  to  severei 
leukopenia  which  occurred  at  and  above  70  mg/m  .  Thrombocytopenia  was  infrequent: 
and  did  not  require  transfusion  at  doses  up  to  120  mg/m  .  Non-hematologic  side  effects 
were  mild  and  included:  nausea,  vomiting,  local  irritation  and  fever.  Antineoplastic 
activity  was  noted  in  liposarcoma,  adenocarcinoma  of  unknown  primary  and  squamousi 
carcinoma  of  unknown  primary  (1  patient  each).  Pharmacokinetics  studies  were  done  in 
19  patients.  Total  m-AMSA  and  free  m-AMSA  concentrations  showed  a  biphasic 
distribution  with  an  initial  rapid  phase  of  TA  =  10-15  minutes  for  both  and  a  second  slowi 
phase  of  TYi  =  6-7  hrs  for  total  m-AMSA  and  3  hrs  for  free  m-AMSA.  Phase  II  studiesi 
with  m-AMSA  are  warrented.  The  recommended  dosages  for  solid  tumor  Phase  II  studies( 
are  70  mg/m  for  good  risk  patients  and  50  mg/m  for  poor  risk  patients  (i.e.  advanced? 
disease  with  extensive  prior  chemo-  and  radiotj;ierapy)  given  as  a  single  dose  every  othen 
week  or  120  mg/m  for  good  risk  and  90  mg/m  for  poor  risk  patients  for  a  single  dose  on: 
an  every  3  weeks  schedule. 

Studies  closed  to  patient  entry  and  Phase  II  studies  with  AMSA  in  specific  tumon 
types  has  begun. 

PROJECT  B 

The  purpose  of  this  project  is  to  determine  the  maximal-tolerated  dose  of  PALA 
(NSC-222'fl31)  in  man  when  given  daily  for  5  days. 

This  study  was  done  as  a  cooperative  effort  with  the  Medicine  Branch  and  Pediatric 
Oncology  Branch,  NCI  and  the  Medical  Oncology  Branch  of  Washington  V.A.  Hospital.; 
Eighteen  of  the  31  patients  entered  on  study  were  treated  at  BCRP. 

We  have  conducted  a  phase  I  trial  of  PALA,  a  transition  state  inhibitor  of  aspartate 
transcarbamylase  which  blocks  de  novo  pyrimidine  biosynthesis.  A  dosage  regimen  of' 
daily  pulse  infusions  for  5  consecutive  days  repeated  at  3-week Jntervals  was  chosen.  3^^ ' 
patients  entered  the  trial.  Doses  of  100  mg/m  to  1000  mg/m  daily  x  5  days  produced 
only  minor  toxicity  (occasional  nausea,  vomiting,  transient  rash).  At  higher  doses,  rash 
and  diarrhea  (at  times  bloody)  became  prominent  toxicities.  Both  toxicities  often  began 
during  the  period  of  infusion  and  increased  in  severity  fof  5-7  days  thereafter.  1/5 
patients  at  1500  mg/m^  x  5  and  1^/5  patients  at  2000  mg/m  x  5  had  severe  diarrhea  and 
extensive  erythematous  macular  rash.  Toxicity  in  subsequent  courses  in  3  patients  at 
2000  mg/m  x  5  was  ameliorated  by  60  mg/day  x  5%  prednisone.  Other  toxicities 
included  weight  loss  of  greater  than  2  kg  (5/3^^),  weakness,  lethargy,  and  fever.    There 
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ivas  no  hematologic,  hepatic,  or  neurologic  toxicity.  One  patient  with  carcinoma  of  the 
tolon  metastatic  to  lung  showed  a  partial  response  which  has  lasted  3"*"  mos.,  while  6 
ijatients  had  stable  disease  for  at  least  6  weeks  (colon  3/10,  hypernephroma  2/3,  and 
'nelanoma  1/2).  Pharmacokinetic  studies  revealed  that  PALA  was  primarily  excreted 
'jnmetabolized  in  the  urine,  with  a  mean  initial  tVz  of  3.7  hrs.  At  any  given  dose  level 
':oxicity  could  not  be  correlated  directly  with  peak  plasma  concentrations  or  serum  tVi. 
)n  the  basis  of  these  results  a  starting  dose  of  1500  mg/m  x  5  days  every  3  weeks  is 
ecommended  for  phase  II  trials  with  reduced  dosage  for  patients  with  compromised  renal 
unction.   Phase  II  trials  in  gastrointestinal  malignancies  are  prompted  by  these  findings. 

'PROJECT  C 

The  purpose  of  this  project  is  to  determine  the  maximal-tolerated  dose  of 
'entamethylmelamine  (NSC  1187'f2,  PMM)  in  man  when  given  as  a  2  hour  infusion  once 
ijvery  3  weeks. 

•       PMM  a  structural  analogue  o^  hexamethylmelamine  has  been  given  to  17  patients  at 
loses  of  80  mg/m    to  1000  mg/m    without  any  significant  toxicities  observed  to  date. 
I       The  study  is  still  in  its  early  stages  and  it  is  expected  that  at  least  12-16  further 
iatients  will  be  entered  before  the  MTD  is  defined. 

Proposed  course:    Continue  investigation 
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effectiveness  of  these  combinations  in  adenocarcinoma  of  the  lung  (CTX  &  WBH)  and  soft- 
tissue  sarcomas  (CTX-ADM-WBH).  These  studies  are  still  in  their  preliminary  stages  and 
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Purpose  of  these  studies  is  to  develop  a  method  to  safely  induce  whole  body' 
hyperthermia  to  'tl.8°C  and  to  employ  this  modality  combined  with  chemotherapy  for  the' 
treatment  of  specific  malignant  diseases. 

A  method  has  been  developed  utilizing  equipment  provided  by  the  National  Air  anC| 
Space  Administration  to  safely  raise  the  core  temperature  of  patients  to  'fl.S^.  The;: 
method  employs  a  water  profused  nylon  mesh  and  vinyl  suit,  which  encloses  the  patientj 
from  head  to  ankle.  The  water  temperature  is  regulated  by  a  control  unit  utilizing  al 
three  liter  water  bath  which  is  able  to  control  the  water  temperature  from  10°  to  110  F,|i 
During  this  initial  development  stage,  toxicities  observed  in  the  patients  have  been 
miminal  and  have  consisted  of  profound  weakness  which  persists  for  2  to  ^t  days  following 
a  treatment,  circumoral  herpes  simplex  transcient  rises  in  liver  function  tests  ancj 
hypocalcemia.  The  next  phase  of  our  studies  has  been  to  explore  the  toxicities,« 
pharmakinetics  and  clinical  activity  of  chemotherapy  plus  WBH  in  patients  with  specifid 
malignant  diseases. 

PROJECT  A 

This  study  is  limited  to  patients  with  metastatic  adenocarcinoma  of  the  lung  anc 
utilizes  1.5  gm/m  of  CTX  given  as  a  2  hour  infusion  during  the  middle  of  a  ^f  hour  WBH 
treatment  of  'fl.SC^.  Treatments  are  repeated  every  21-28  days.  To  date  5  patientr 
have  been  entered  on  study.  The  toxicities  have  been  the  same  as  those  for  heat  alone| 
with  the  addition  of  myeiosuppression  seccndary  to  CTX.  Four  patients  have  progresseo] 
(3  have  died)  after  2  or  more  courses.  One  patient  is  on  study  with  stable  disease  after  2 
treatments. 

Pharmacokinetic  data  has  been  collected  on  all  patients  measuring  total  CTX, 
alkylating  activity  (a  method  of  measuring  rate  of  CTX  degradation)  plus  CTX- 
metabolites  in  serum  and  urine.  Preliminary  results  indicate  that  CTX  metabolism  is 
probably  unaffected  results  need  further  confirmation  in  additional  patients.  Minon 
clinical  regressions  have  been  seen  in  2  patients  with  measurable  lung  lesions,  howevei 
the  appearance  of  rapid  cerebral  me'tasteses  precluded  further  treatment  and  the 
patients  died.  This  study  will  require  an  additional  6-10  patients  for  the  pharmacokinetic 
aspects  and  10-15  patients  to  determine  the  therapeutic  effectiveness  of  this  combineo 
modality  trial. 

PROJECT  B 

This  project  has  just  be^n  initiated  and  studies  the  combination  of  Adriamycir 
1^5  mg/rnr  and  CTX  1.0  gm/m^  plus  WBH  'fl.S^C  for  2  hours  every  S-'t  weeks  in  patient? 
with  metastatic  soft-tissue  sarcoma.  To  date,  one  patient  has  been  entered  and  given 
one  course.  Toxicities  have  been  trivial  and  tumor  measurements  are  still  being 
assessed.  Pharmacokinetic  studies  are  also  planned  for  both  agents  to  see  if  WBH  alters 
their  metabolism.  It  is  expected  that  a  total  of  15-20  patients  will  be  necessary  tc 
complete  this  project. 

CONCLUSION 

It  is  hoped  that  the  pharmacokinetic  studies  will  provide  a  rational  basis  for  pursuing 
combination  chemotherapy  plus  WBH  clinical  studies  in  a  way  that  would  maximize  the 
effectiveness  of  both  modalities.    To  this  end  it  is  hoped  that  otiier  single  agents  thai 
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!  show  in  vitro  augmentation  with  hyperthermia  will  be  studied  in  patients  treated  with 
'  WBH  to  confirm  the  in  vitro  findings  and  thereby  suggest  further  combined  trials. 

I  Proposed  course:     Continue  investigations 
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SUMMARY  OF  WORK  (200  words  or  less  -  underline  keywords) 

A  large  proportion  of  patients  with  non-oat  cell  lung  cancer  present  with  surgically 
unresectable  disease  and  disease  outside  radiotherapy  ports.  Although  a  large  number  of 
single  drugs  have  been  evaluated  in  the  treatment  of  non-small  cell  lung  cancer,  in  general 
most  single  agents  have  been  disappointing.  Combination  chemotherapy  utilizing  possibly 
synergistic  drugs  may  warrant  testing  in  this  disease.  The  first  study,  using  cyclophospha- 
nnide,  Adriamycin,  CCNU  and  vincristine  (all  agents  with  established  low  order  of  activity) 
showed  no  partial  and  no  complete  remissions  in  the  first  12  patients  entered  onto  study, 
although  anti-tumor  responses  were  seen  in  'f  of  the  12  patients.  A  successor  study  was 
rherefore  instituted  using  cyclophosphamide,  Adriamycin,  VP  16-213  (this  combination  has 
seen  extremely  active  in  oat  cell  carcinoma— see  report  #0694'?)  with  and  without  added 
slatinum.  This  study  is  undertaken  to  determine  if  this  combination  chemotherapy  can 
augment  response  and  survival  and  to  determine  the  additive  value  of  platinum  in  this 
:ombination.  Three  patients  have  been  entered  onto  the  study,  and  it  is  much  too  early  to 
letermine  response  rates  or  toxicity  data. 
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Advanced  non-oat-cell  carcinoma  of  the  lung  with  disease  outside  the  realm  of  I 
surgery  and  radiotherapy  presents  a  significant  problem,  and  thus  the  testing  of  i 
combination  chemotherapy  programs  in  this  disease  is  warranted.  Cyclophosphamide  and  ti 
Adriamycin  are  single  agents  of  known  low  order  of  activity,  and  there  is  animal  data  to  t 
suggest  that  they  may  be  synergistic.  These  two  drugs  were  added  to  CCNU  and  i 
vincristine  in  a  pilot  study  to  determine  response  rate  to  this  combination.  This  f\ 
successor  study  builds  upon  the  observation  in  patients  who  have  mixed  oat  cell  and  non-  ij 
oat-cell  lung  cancers  that  these  tumors  may  be  responsive  to  Cytoxan,  Adriamycin  and  '■ 
VP  16.  Therefore,  the  successor  study  utilizes  Cytoxan,  Adriamycin,  VP  16  plus-or-minus  li 
platinum.  Cyclophosphamide,  Adriamycin  and  platinum  are  currently  one  combination  | 
being  utilized  by  cooperative  groups.  Thus  the  current  study  seeks  to  determine  thei' 
value  of  platinum  when  added  to  Cytoxan,  Adriamycin  and  VP  16. 

As  of  April,  1979,  12  patients  have  been  entered  onto  the  Cytoxan,  CCNU,.) 
Adriamycin  and  vincristine  study,  and  there  were  0  complete  and  0  partieil  responders, ! 
although  if  objective  tumor  regressions  were  seen.  There  is  therefore  a  low  probability : 
that  this  would  be  a  highly  active  combination.  As  of  April,  1979,  ^-  patients  have  been: 
entered  onto  the  Cytoxan,  Adriamycin,  VP  16  plus-or-minus  platinum  study,  and  it  is  still 
too  early  to  determine  response  rate  or  survived  data. 

Proposed  Course:  Continue  investigation. 
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SUMMARY  OF  WORK  (200  words  or  less  -  underline  keywords) 

A  number  of  advanced  cancers  such  as  renal  cell  carcinoma  and  squamous  cell 
carcinoma  of  the  lung  have  proven  particularly  refractory  to  chemotherapy.  It  is  therefore 
warranted  to  test  new  agents  or  new  experimental  modalities  in  these  tumors.  Animal 
studies  suggest  that  the  chemotherapeutic  activity  of  certain  alkylating  agents  can  be 
augmented  by  the  use  of  oral  dimethylsulfoxide  (DMSO).  Patients  with  metastatic  renal 
cell  carcinoma  or  squamous  cell  carcinoma  were  therefore  tested  with  DMSO  and 
alkylating  agents.  Fifteen  patients  with  renal  cell  carcinoma  were  treated  with  DMSO  in 
water  and  thiotepa.  There  were  no  objective  responses  and  DMSO  and  thiotepa  were  not 
jseful  in  this  disease.  Four  patients  with  squamous  cell  lung  cancer  have  been  started  on 
DMSO  plus  cyclophosphamide.  There  have  been  no  objective  anti-tumor  responses  seen  in 
the  first  patients,  but  it  is  too  early  to  determine  overall  activity  of  this  combination. 
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There  have  been  many  advances  in  the  drug  treatments  of  a  variety  of  human  t 
malignancies.     Several  tumors  such  as  metastatic  renal  cell  carcinoma  and  advanced 
squamous  cell  carinoma  of  the  lung  have  proven  relatively  refractory  to  conventional 
drug  therapy.     Therefore,  it  is  warranted  to  test  new  agents  or  newer  experimental  -. 
modalities  for  the  treatment  of  these  diseases.    It  has  recently  been  demonstrated  that  i 
the  anti-tumor  activity  of  several  antineoplastic  drugs,  especially  the  alkylating  agents, 
can    be    enhanced    by    the    administration    of    oral    dimethylsulfoxide.      Patients    with 
metastatic  renal  cell  carcinoma  were  therefore  given  dimethylsulfoxide  in  water  orally,, 
then  thiotepa  in  order  to  test  whether  the  DMSO  might  enhance  the  very  low  order  of  ji 
activity  of  this  drug.   In  addition,  patients  with  advanced  squamous  cell  carcinoma  of  the  i 
lung  were  given   dimethylsulfoxide  in  water  orally  and  then  treated  with  intravenous; 
cyclophosphamide  to  test  whether  this  treatment  might  increase  the  permeability  of  thai 
drug  and  augment  the  response  that  might  be  seen  from  cyclophosphamide. 

As  of  April,  1979,  15  patients  with  metastatic  renal  cell  carcinoma,  (5  patients  witht' 
prior  chemotherapy,  one  with  prior  hormonal  therapy  and  9  without  prior  therapy),  were- 
given  2%  DMSO  in  water  and  thiotepa.  There  were  no  objective  responses,  while  two; 
patients  had  stabilizations.  DMSO  was  not  felt  to  have  augmented  the  response  rate  of. 
thiotepa.  However,  thiotepa  is  not  felt  to  be  highly  active  in  this  disease.  Four  patients  r 
with  advanced  squamous  cell  carcinoma  of  the  lung  have  been  started  on  escalating  doses : 
of  dimethylsulfoxide  in  water,  starting  at  2%  and  going  to  'f%,  followed  by  intravenousi 
cyclophosphamide  to  determine  if  the  low  order  of  activity  of  this  drug  might  be- 
enhanced.  In  order  to  determine  drug  levels  and  levels  of  drug-enclosed  body  fluids,! 
samples  of  blood,  urine,  and  cerebrospinal  fluid  will  be  assayed  for  parent  compound  and ; 
cyclophosphamide  metabolites.  It  is  too  early  to  determine  if  there  is  any  augmentation: 
of  any  effect  on  response  rate  or  survived. 

Proposed  Course:  Continue  investigation. 

Publications: 

1.      Aisner  3.,  Wiernik  P.H.:     Thiotepa  (NSC-6396)  and  dimethylsulfoxide  (NSC-763)  in 
the  treatment  of  renal  cell  carcinoma.  Cancer  Clinical  Trials  1:20-25,  1978. 
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SUMMARY   OF   WORK    (200   words   or   less  -   underline    keywords) 

Following  failure  with  alkylating  agents,  most  patients  with  ovarian  carcinoma  tend  to 
be  unresponsive  to  further  cytotoxic  therapy^  Adriam^yiiun  has  established  activity  in  this 
disease  while  Vpl6  has  shown  some  evidence  of  activity  in  early  Phase  II  studies.  In  other 
tumors,  there  has  been  evidence  of  synergism  between  these  two  drugs.  The  current  study 
was  undertaken  with  the  Gynecologic  Oncology  Division  of  University  of  Maryland  Hospital 
to  determine  whether  Vp  16-2 13  can  augment  response  to  Adriamycin  in  ovarian  tumor 
patients  refractory  to  aJkylating  agents.  Eight  patients  have  been  entered  into  study. 
There  is  a  suggestion  of  antitumor  activity  but  it  is  too  early  to  determine  response  rates 
or  toxicity  data. 
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Few  patients  with  advanced  ovarian  carcinoma  refractory  to  alkylating  agem 
survive  for  more  than  two  years.  Activity  with  Adriamycin  in  this  patient  population  ha 
been  shown.  Vpl6-213  has  completed  broad  phase  II  trials  and  has  limited  activity  in  thi 
disease.  Other  studies  at  our  center  have  revealed  an  apparant  addative  effect  betwee 
Adriamycin  and  Vpl6-213.  The  current  pilot  study  tries  to  evaluate  this  combinatio 
patients  with  ovarian  carcinoma  refractory  to  primary  therapy. 

As  of  May  1979,  eight  patients  have  been  entered  into  study  with  some  earl 
responses  seen.  It  is  still  too  early  to  determine  response  rate  or  survival  data. 

Proposed  Course: 

Continue  Investigation 
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After  new  cancer  agents  finish  pre-clinical  pharnnacology,  toxicology  and  anti-tumof 
trials;  toxicity  and  pharmacokinetic  testing  is  then  done  in  humans  with  refractor) 
malignant  disease.  This  is  called  a  Phase  I  study.  Following  the  completion  of  sucf 
studies  therapeutic  trials  are  done  with  the  a  new  agent  in  patients  with  a  specifiec 
evaluable  malignant  disease.  This  project  involves  m-AMSA  a  new  acridine  derivativ( 
with  DNA  binding  properties  that  has  finished  Phase  I  testing  at  our  institution  (see  ZO: 
CM  06973-01  COB)  and  is  now  ready  for  therapeutic  trials  in  specific  malignancies.  Fo 
solid  tumor  and  lymphoma  patients  the  dose  schedule  is  120  mg/m  given  once  every  ; 
weeks.  This  schedule  is  base  on  our  previous  Phase  I  data.  The  only  side-effect  to  b(' 
considered  at  this  level  is  leukopenia.   The  current  studies  are: 


It. 


Breast  carcinoma:       no  patients  entered  yet. 

Ovarian  carcinoma:     two  patients  entered  one  has  progressed  the  other  is  toi 

early  to  evaluate. 
Oat  Cell  Carcinoma 
of  the  Lung:  Six   patients   entered,   all   progressed,   all   are   dead  o! 

disease. 
Lymphoma:  Two  patients  with  Hodkin's  disease  entered,  both  pro( 

gressed. 

Other  Studies:  Renal     cell    carcinoma    (see     Z01-CM-06919-0'f~COE 

Acute  leukemia  (see  Z01-CM-06960-02~COB) 


Conclusions: 

These  studies  are  too  preliminary  to  make  valid  conclusions  at  this  time. 
Proposed  course:    Continue  investigations 
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Fr im ethoprim/sulf amethoxazole,  an  absorbable  antibiotic,  is  being  evaluated  as  a  means  of 


suppressing    the    aerobic   gram-negative   flora   while   preserving  colonization   resistance. 
These  programs  are  enforced  by  the  infection  control  nurse. 
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Infection  remains  as  a  major  cause  of  both  morbidity  and  mortality  for  patients  with! 
various  types  of  cancers.  The  risk  of  infection  increases  as  new  techniques  are  I 
introduced  into  medical  practice  which  potentially  damage  host  defense  mechanisms  and  i! 
as  greater  numbers  of  patients  are  treated  with  more  intensive  cytotoxic  andi^ 
immunosuppressive  therapy.  It  is  therefore  essential  in  the  modern  practice  of  oncology 
that  definitive  approaches  be  designed  and  evaluated  to  reduce  the  opportunities  for 
infection. 

Specific  Projects: 

(A)  Surveillance  -  The  cornerstone  of  an  infection  control  program  is  an  accurate 
understanding  of  the  infections  presently  occurring  including  the  sites  and  etiologici 
agents,  apparent  predisposing  factors,  routes  of  acquisition  of  hospital  organisms,  and  I 
changing  patterns  of  morbidity  and  mortality.  At  the  Baltimore  Cancer  Research! 
Center,  this  is  accomplished  by  the  daily  rounds  of  an  infection  control  nurse,  twice;' 
weekly  infectious  disease  rounds,  daily  evaluation  of  all  infected  or  potentially  infected;' 
patients,  and  an  extensive  program  of  both  patient  and  environmental  microbial  f 
culturing.  The  data  derived  is  summarized  regularly  and  utilized  to  adjust,  on  a 
continuing  basis,  the  programs  in  infection  control. 

(B)  -  Basic  Infection  Control  Procedures  -  The  Infection  Control  Policy  Manual  has 
been  continually  updated  with  enforcement  pursued  by  the  infection  control  nurse.  Thei' 
following  procedures  are  standard:  1)  urinary,  intravenous  and  hyperalimentation  I 
catheters  are  avoided  except  under  extenuating  circumstances,  2)  all  intravenous i 
solutions  are  prepared  in  laminar  air  flow  hoods,  all  bottles  and  tubing  are  replaced  daily,  |i 
and  butterfly  needles  are  changed  every  other  day,  3)  personal  hygiene  is  emphasized;' 
including  handwashing  and  the  use  of  special  germicidal  hand  lotions,  'f)  all  inpatients  arc' 
seen  regularly  by  the  infection  control  nurse  for  discussion  of  preventive  techniques,  5) 
results  of  patient  and  environmental  surveillance  cultures  are  utilized  to  direct  specific  i 
control  techniques.  These  techniques  have  substantially  reduced  nosocomial  infection. 

(C)  Oral  Nonabsorbable  Antibiotics  -  Controlled  trials  at  the  BCRC  and  elsewhere r 
have  indicated  the  usefulness  of  oral  nonabsorbable  antibiotics  in  reducing  the  incidence:! 
of  severe  infections  arising  along  the  alimentary  tract  and  also  in  the  lungs.  Although i' 
not  due  solely  to  the  oral  antibiotics,  the  incidence  of  bacteremia  has  fallen  from  13.3; 
per  1000  days  to  3.2  per  1000  days  over  the  past  5  years.  However,  the  poor  taste  and^i 
frequent  nausea  and  diarrhea  leads  to  difficulties  with  compliance  and  hence  efficacy.  A  i 
series  of  comparative  trials  was  therefore  initiated  comparing  taste,  tolerance,  i' 
compliance,  microbial  suppression  and  infection  prevention.  A  double-blind  "tasting"  by:| 
31  individuals  ranked  nystatin  (N),  gentamicin  (G),  tobramycin  (T),  amphotericin  B(A)  andr 
vancomycin  (V)  liquid  in  that  order  from  "good-neutral"  to  "totally  unacceptable".  [ 


Sixty-two  adult  patients  with  acute  leukemia  undergoing  initial  remission  induction 
chemotherapy  were  randomly  allocated  to  receive,  double-blind,  either  GVN  or  TVN.! 
Tolerance  was  essentially  equal  in  the  two  groups  in  comparing  tobramycin  to^ 
gentamicin,  although  the  poor  taste  of  vancomycin  made  tolerance  to  both  regimens  i 
minimal.  Nevertheless,  compliance  was  good  to  both  regimens  with  better  than  90%  ot{ 
the  prescribed  doses  being  taken.  When  taken  regularly,  both  regimens  were  excellent  at| 
suppressing  colonic  microorganisms.  The  two  regimens  appeared  to  be  similar  in  their- 
efficacy   at   microbial   suppression.     The  percent  of  acquired  organisms  which  were 
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resistant  to  either  tobramycin  or  gentamicin  was  equivcilent  in  the  two  groups  but  was 
nearly  30%  of  all  gram-negative  bacilli  acquired  by  these  patients.  Overall,  the 
pubstitution  of  tobramycin  for  gentamicin  did  not  appreciably  change  efficacy  or  toxicity 
of  these  regimens. 

Forty-two  consecutive  patients  with  acute  leukemia  in  relapse  were  randomized  to 
receive,  in  a  single  blind  evaluation,  either  GVN  or  GN.  Tolerance  was  much  superior  in 
the  GN  group  because  of  the  absence  of  the  distasteful  vancomycin  but  patients  in  both 
groups  had  approximately  equal  degrees  of  compliance  (82%  of  prescribed  doses  were 
taken).  Total  colonic  suppression  was  excellent  with  GVN  when  taken  regularly  and  was 
satisfactory  with  GN  although  there  was  persistent,  although  minimal,  growth  of  some 
gram-positive  cocci  especially  Streptococcus  faecalis  in  the  GN  patient  group.  Despite 
the  persistance  of  some  organisms  in  the  GN  group,  the  incidence  of  infection  in  the  two 
groups  was  equivalent  when  based  on  risk  days  at  various  levels  of  granulocytopenia.  Of 
particular  importance  was  the  observation  that  the  GN  patients  acquired  fewer  gram- 
negative  bacilli  from  the  hospital  environment  than  did  GVN  patients.  Although  the 
exact  mechanism  is  not  clear,  the  persistance  of  "colonization  resistance"  due  to 
persisting  bacteria  (perhaps  especially  anaerobes)  is  an  important  concept  worth  further 
exploration.  Colonization  resistance  prevents  the  organisms  with  which  the  patient  is  in 
transient  contact  from  colonizing  the  alimentary  canal  and  thus  prevents  subsequent 
infection  by  that  organism.  Not  only  were  fewer  organisms  overall  acquired  by  the  GN 
group,  but  this  resulted  in  a  reduction  in  the  acquisition  of  gentamicin-resistant 
organisms. 

j  The  above  evaluation  resulted  in  GN  becoming  the  standard  oral  nonabsorbable 
antibiotic  prophylactic  regimen  for  patients  with  acute  leukemia  receiving  intensive 
remission  induction  chemotherapy.  After  one  year's  use,  it  became  apparent,  however, 
that  the  persistant  colonization  with  S.  epidermidis  allowed  development  of  infection 
,with  that  organism  in  profoundly  granulocytopenic  patients  with  chemotherapy-induced 
mucosal  damage. 

(D)  In  an  attempt  to  further  1)  evaluate  the  preservation  of  "colonization 
resistance",  2)  improve  patient  tolerance,  and  3)  reduce  cost,  relapsed  acute  leukemia 
patients  are  now  being  randomly  allocated  to  receive  either  GN  or  trimethoprim/sulfa- 
methoxazole (TMP/SMZ)  plus  nystatin.  Also,  patients  with  oat  cell  carcinoma  of  the  lung 
who  are  to  receive  intensive  myelosuppressive  chemotherapy  are  randomly  allocated  to 
receive  trimethoprim/sulfamethoxazole  or  a  placebo.  As  of  this  date,  32  patients  with 
;oat  cell  carcinoma  have  been  evaluated.  Extensive  microbiologic  studies  indicate  that 
TMP/SMZ  does  adequately  suppress  the  aerobic  gram-negative  microflora  of  the 
iBlimentary  canal  without  suppressing  the  anaerobic  flora,  presumably  thereby  preserving 
"colonization  resistance".  More  patients  will  need  to  be  studied  to  determine  the  full 
prophylactic  effect  but  the  trend  is  toward  a  reduction  in  gram-negative  infections  in  the 
TMP/SMZ  treated  group.  Also  as  of  this  date,  'f3  patients  with  acute  leukemia  have  been 
evaluated.  Those  receiving  TMP/SMZ  have  had  rates  of  infection  comparable  to  those 
receiving  GN,  indicating  that  TMP/SMZ  +  N  is  effective  for  infection  prophylaxis  in  this 
patient  population.  Acquisition  and  infection  with  gentamicin-resistant  gram-negative 
rods  has  been  minimal.  Patient  tolerance  and  compliance  are  markedly  improved.  The 
cost  of  TMP/SMZ  +  N  is  much  less  than  GN.  Further  evaluations  are  necessary  but  these 
preliminary  results  support  that  this  new  approach  to  infection  prevention  may  prove  to 
be  equally  efficacious,  yet  less  toxic,  more  tolerable  and  less  expensive. 
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(E)  Prophylactic  Granulocyte  Transfusions  -  In  the  setting  of  granulocytopenia,  thi 
prophylactic  administration  of  granulocyte  transfusions  would  appear  logical.  i 
prospective,  randomized  evaluation  of  granulocyte  transfusions  is  discussed  under  th 
projects  of  the  Section  of  Cell  Component  Therapy. 

Publications: 

1.  Bender,  3.F.,  Schimpff,  S.C,  Young,  V.M.,  Fortner,  C.L.,  Brouillet,  M.D.,  Love,  L.3; 
and  Wiernik,  P.H.:  Role  of  vancomycin  as  a  component  of  oral  nonabsorbablli 
antibiotics  for  microbial  suppression  in  leukemic  patients.  Antimicrob.  Aj 
Chemother.    l5-A55-t^60,  1979. 

2.  Bender,  3.F.,  Schimpff,  S.C,  Young,  V.M.,  Fortner,  C.L.,  Love,  L.J.,  Brouillet,  M.D 
and  Wiernik,  P.H.:  A  comparative  trial  of  tobramycin  versus  gentamicin  ii 
combination  with  vancomycin  and  nystatin  for  alimentary  tract  suppression  ii 
leukemic  patients.  Euro  p.  J.  Cancer  (in  press) 

3.  Schimpff,  S.C:  Infection  prevention  during  granulocytopenia.  In  Remington,  J.SI 
and  Swartz,  M.N.  (Eds.):  Current  Clinical  Topics  in  Infectious  Disease  1980.  Nev 
York,  McGraw-Hill  Book  Company  (in  press) 

if.  Schimpff,  S.C,  Aisner,  3.  and  Wiernik,  P.H.:  Infection  in  acute  non-lymphocytic 
leukaemia:  the  alimentary  canal  as  a  major  source  of  pathogens.  In  Proceedings  o; 
Workshop  on  Colonisation  Resistance  and  Antimicrobial  Therapy.  The  Netherlands 
Excerpta  Medica,  1979  (in  press) 
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SUMMARY   OF   WORK    (200   words   or   less  -   underline    keywords) 

Infection  is  the  leading  cause  of  morbidity  and  morteility  in  patients  with  acute 
leukemia  and  a  major  cause  in  other  types  of  advanced  malignancies  such  as  Hodgkin's 
disease  and  oat  cell  carcinoma  of  the  lung.  The  aims  of  this  project  are  to  catalogue  and 
identify  the  infections,  identify  the  predisposing  factors  and  evaluate  new  techniques  for 
more  rapid  and/or  accurate  diagnosis  of  infection.  This  program  has  been  in  progress  for 
over  eight  years  and  has  allowed  meaningful  evaluation  of  the  types  of  infection  occurring 
in  different  types  of  tumor  patients.  Specific  problems  have  been  identified  such  as  the 
nature  of  hospital  acquisition  of  potential  pathogens  including  bacteria  and  fungi.  This 
spidemiologic  data  has  allowed  appropriate  and  logical  development  of  infection  prevention 
techniques  and  application  of  newer  methods  of  infection  diagnosis  such  that  there  has  been 
1  reduction  of  infection  morbidity  and  mortality. 
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Objectives; 

Infection  is  the  leading  cause  of  morbidity  and  mortality  in  patients  with  acute 
leukemia  and  a  major  cause  in  other  types  of  advanced  malignancies.  The  aims  of  this 
project  are  to  1)  catalogue  and  identify  the  infections  manifest  both  clinically  and 
postmortem,  2)  identify  the  predisposing  factors  which  have  contributed  to  the  specific 
type  of  infection,  3)  evaluate  new  techniques  for  more  rapid  and/or  accurate  diagnosis  of 
infection. 

Beginning  July  1,  1970,  each  patient  with  suspected  infection  has  been  seen  by  one 
of  the  investigators  who  examines  the  patient  and  reviews  the  chart,  both  initially  and 
throughout  the  course  of  the  infection.  Detailed  records  are  kept  of  history, 
examination,  laboratory  data,  etc.  Formal  infectious  disease  rounds  are  held  twice 
weekly  to  review  each  recognized  infection,  discuss  management  and  evaluate  how  each 
infection  might  have  been  prevented.  New  evaluations  completed,  or  in  progress,  this 
year  are  included  below. 

(A)  Staphylococcus  epidermidis  Infection 

There  has  been  a  progressive  increase  in  S.  epidermidis  infection  at  the  BCRP, 
almost  all  in  severely  granulocytopenic  paients  with  acute  leukemia  undergoing  intensive 
remission  induction  chemotherapy.  S.  epidermidis  bacteremias,  not  noted  prior  to  1977, 
were  2.03/1000  days  in  1977  and  5.78/1000  days  in  1978,  15%  were  skin,  35%  were 
alimentary  tract  and  14%  were  si  no-pulmonary  related.  Bacteriophage  typing  suggested 
no  common  environmental  source.  The  increased  incidence  appears  related  to  the 
discontinuation  of  vancomycin  from  the  oral  nonabsorbable  prophylactic  regimens.  The 
S.  epidermidis  colonization  index  was  much  greater  in  patients  receiving  gentamicin  and 
nystatin  (GN)  than  those  edso  receiving  vancomycin  (GVN)~2.34  versus  0.69,  p<.01  and 
was  greater  when  GN  was  compared  to  trimethoprim/sulfamethoxazole  plus  nystatin, 
1.92  versus  1.14,  p<.01. 

(B)  Epidemiology  of  an  Unusued  Diphtheroid-Like  Organism  - 

Reports  from  the  NCI  in  Bethesda,  the  Johns  Hopkins  Medical  Institutions  and  the 
Fred  Hutchinson  Cancer  Center  in  Seattle  have  noted  the  appearance  of  an  invasive 
diphtheroid-like  organism  capable  of  causing  severe  infections  in  the  compromised  host. 
It  has  been  characterized  by  resistance  to  multiple  antibiotics.  In  the  fall  of  1977,  and 
extending  to  the  current  time,  27  patients  have  been  colonized  with  one  hcdf  developing  a 
severe  infection.  Extensive  environment  and  patient  surveillance  cultures  suggest 
person-to-person  transmission.  Evaluation  of  DNA  hybridization  and  guanosine-cytosine 
ratios  has  shown  these  organisms  to  be  similar  to  certain  types  of  normal  human  skin 
flora  but  probably  representing  a  new  species  of  Corynebacteria.  Epidemiologiceilly,  it  is 
found  first  on  the  skin  but  colonizes  sites  of  mucosal  damage  along  the  alimentary  canal 
and  proceeds  to  infect  during  periods  of  granulocytopenia.  Only  vancomycin  has  been 
effective  as  therapy. 
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(C)  Staphyiococcus  aureus  Infection 

Endocarditis  is  said  to  commonly  accompany  S.  aureus  bacteremia.  This  organism 
also  is  a  familiar  cause  of  sepsis  in  patients  with  acute  leukemia.  To  assess  these 
associations  as  well  as  treatment  and  outcome,  we  reviewed  the  medical  records  of  all 
patients  at  the  BCRP  with  acute  leukemia  who  had  one  or  more  positive  blood  cultures 
for  S.  aureus  between  January  1969  and  September  1978.  Of  the  370  leukemics  at  risk, 
32  patients  had  37  episodes  of  S.  aureus  bacteremia.  Twenty-four  episodes  (65%) 
occurred  when  granulocyte  counts  were  <100/yl  and  all  but  two  episodes  when 
granulocytes  were  <1000/yl.  The  median  duration  of  therapy  was  14  days  intravenously 
plus  seven  days  orally,  a  total  of  21  days.  There  were  no  clinical  manifestations  of 
endocarditis;  autopsies  were  available  in  21  of  28  patients  who  died  cind  in  no  case  was 
there  evidence  of  endocarditis.  No  secondary  foci  of  infection  were  identified  at  autopsy 
or  during  life.  Because  of  the  frequent  occurrence  of  endocarditis  in  patients  with  S. 
aureus  bacteremia,  prolonged  intravenous  antibiotic  therapy  has  often  been  recommen- 
ded. Such  therapy  is  associated  with  superinfection  in  patients  with  compromised  host 
defenses.  Since,  in  this  series,  these  complications  of  S.  aureus  bacteremia  in  patients 
with  acute  leukemia  appear  to  be  rare,  a  shorter  course  of  therapy  is  justified. 

(D)  Evaluation  of  Periodontal  Hygiene  and  Infection 

Although  periodontal  and  other  infections  are  of  considerable  concern  following 
cytotoxic  therapy  or  radiation  therapy,  little  is  known  of  the  development  of  such  lesions 
in  the  cancer  patient.  In  a  cooperative  study  with  the  Department  of  Oral  Diagnosis  at 
the  University  of  Maryland  School  of  Dentistry,  each  newly  admitted  patient  with  acute 
nonlymphocytic  leukemia,  Hodgkin's  disease,  or  oat  cell  carcinoma  of  the  lung  is 
evaluated  by  a  dentist  and  a  dental  hygienist.  Following  this  evaluation  and  completion 
of  an  objective  written  assessment  of  oral  hygiene,  each  patient  is  randomly  allocated  to 
routine  oral  care  (brushing  and  flossing)  with  or  without  a  complete  oral  prophylaxis. 
Appropriate  antitumor  therapy  is  then  begun  and  the  patient  is  followed  three  days  per 
week  if,  an  inpatient  by  the  dental  hygienist  and  weekly  if  an  outpatient.  Objective 
assessments  are  made  on  a  weekly  basis  and  correlated  with  other  cliniccdly  derived  data 
including  presence  or  absence  of  infection.  In  the  first  13  patients  with  acute  leukemia 
evaluated,  none  was  initially  aware  of  periodontal  disease,  however,  all  were  found  to 
have  some  evidence  of  disease,  moderate  to  severe  in  85%.  Of  25  total  infections,  6 
(2f  %)  were  found  to  be  exacerbations  of  periodontcd  disease. 

Publications: 

1.  Schimpff,  S.C.;  Infections  in  patients  with  acute  leukemia  with  emphasis  on 
infections  associated  with  granulocytopenia.  In  Bennett,  3.E.  (Ed.):  Principles  and 
Practices  of  Infectious  Diseases.    New  York,  John  Wiley  and  Sons,  Inc.,  Publ.,  1979 

I         (in  press) 

2.  Schimpff,  S.C.  Infection  in  the  compromised  host.  In  Bennett,  J.E.  (Ed.):  Principles 
and  Practices  of  Infectious  Diseases.  New  York,  John  Wiley  and  Sons,  Inc.,  Publ., 
1979  (in  press) 
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P.H.  (Eds.):  The  Science  and  Practice  of  Clinical  Medicine.  New  York,  Grune  & 
Stratton,  1979  (in  press) 

5.  Aisner,  3.,  Murillo,  3.,  Schimpff,  S.C.  and  Steere,  A.C.:  Invasive  aspergillosis  in 
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Med.  90:^-9,  1979. 

6.  Mikulski,  S.M.,  Love,  L.3.,  Bergquist,  E.3.,  Hargadon,  M.T.,  Applefeld,  M.M.  and 
Mergner,  W.:  aspergillus  vegetative  endocarditis  and  complete  heart  block  in  a 
patient  with  acute  leukemia.   Chest  (in  press) 
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Despite  improvements  in  preventive  techniques,  infections  remain  as  one  of  the; 
most  common  serious  complications  of  cancer  therapy.  The  BCRP  Section  of  Infectiori 
Research  has  continuing  programs  designed  to  improve  the  therapeutic  approach  to  these 
infections. 

(A)  Empiric  Antibiotic  Therapy  for  the  Febrile  Granulocytopenic  Patient  -  The 
setting  of  new  fever  during  granulocytopenia  represents  infection  in  60%  of  cases  with 
bacteremia  occurring  in  20%  thus  necessitating  the  prompt  empiric  use  of  broac 
spectrum,  bactericidal  antibiotics. 

1)  Ticarcillin,  an  analog  of  carbenicillin,  has  been  used  in  over  ^fOO  patient-trials' 
at  the  BCRP.  It  has  been  found  to  be  equally  efficacious  to  carbenicillin  but/ 
because  it  can  be  utilized  at  one  half  the  dosage  of  carbenicillin,  has  less  dose-i^ 
related  side  effects.  As  a  result,  ticarcillin  has  supplanted  carbenicillin,  anoj 
ticarcillin  in  combination  with  gentamicin  has  become  the  standard  of  therapy  tc' 
which  other  approaches  are  currently  being  compared. 

2)  Cephalothin  plus  gentamicin  is  the  most  commonly  used  antimicrobial 
combination  in  the  United  States  today  but  results  of  the  BCRP  prospective' 
evaluation  and  two  concurring  randomized  trials  have  indicated  that  this 
combination  has  a  high  degree  of  nephrotoxic  potential  particularly  in  the  older 
patient  with  reduced  renal  function.  Cephalothin  plus  tobramycin  has  also  beer 
shown  in  a  randomized  trial  to  have  a  high  incidence  of  nephrotoxicity  but  our  owr; 
evaluation  of  cephalothin  plus  amikacin  would  suggest  a  lower  order  of  serious 
nephrotoxic  potential  for  this  combination. 

3)  Utilizing  ticarcillin  plus  gentamicin  as  the  basis  for  comparison,  ticarcilliri 
plus  amikacin  and  ticarcillin  plus  netilmicin  were  evaluated  in  a  three-way 
prospective  randomized  trial  of  granulocytopenic  cancer  patients  with  fever. 
Amikacin  was  chosen  because  multiple  reports  indicate  that  fewer  gram-negativ? 
bacilli  are  resistant  to  amikacin  than  to  gentamicin.  Netilmicin  was  chosen  because 
early  animal  studies  indicated  a  reduced  level  of  nephrotoxicity.  Following 
randomization  of  183  consecutive  febrile  episodes,  it  was  found  that  the  three 
regimens  were  equally  efficacious  and  equally  nontoxic.  The  response  rate  for 
bacteremias  was  approximately  80%  and  was  essentially  100%  for  all  otherf 
microbiologically  or  clinically  documented  infections.  For  gram-negative  bacterem-'; 
las,  antibiotic  susceptibility  to  both  assigned  antibiotics  was  the  key  to  successful 
outcome:  Twelve  of  12  bacteremias  in  which  the  organism  was  susceptible  to  both 
antibiotics  improved,  whereas  only  9  of  13  in  which  the  organism  was  susceptible  tc 
only  one  of  the  two  antibiotics  improved.  This  study  has  further  augmented  the, 
observation  that  early  empiric  therapy  with  ticarcillin  plus  an  aminoglycoside  is 
effective  and  has  shown  that  each  combination  is  relatively  nontoxic  but  that  the', 
choice  of  aminoglycoside  depends  upon  known  patterns  of  microbial  resistance  in  anyii 
given  institution.  As  more  organisms  are  susceptible  to  amikacin  than  the  otheti 
aminoglycosides,  it  is  now  being  used  routinely. 

^)  In  order  to  further  evaluate  the  potential  for  cephalosporin-aminoglycosidej 
nephrotoxicity  and  to  determine  whether  or  not  the  addition  of  a  cephalosporin  tc 
the  ticarcillin-aminoglycoside  regimen  would  improve  efficacy,  a  multiinstitutional 
trial  was  begun  comparing  ticarcillin  plus  amikacin  to  ticarcillin  plus  amikacin  plus 
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cefazolin.  As  of  this  time,  123  BCRP  patient-trials  have  been  entered  to  the  group 
study  of  600+  patients.  Nephrotoxicity  has  been  minimail  in  both  groups  suggesting 
that  the  ticarcillin  in  the  three-drug  combination  may  act  as  an  osmotic  diuretic  to 
help  prevent  aminoglycoside-cephcdosporin  associated  nephrotoxicity. 

5)  Sera  from  32  patients  receiving  either  ticarcillin  plus  cephalothin  (T+C), 
ticarcillin  plus  gentamicin  (T+G),  or  cephalothin  plus  gentamicin  (C+G)  were 
obtained  one  hour  post  antibiotic  administration  and  examined  for  bactericidal 
activity  against  11  strains  each  of  the  most  common  pathogens  infecting  the 
granulocytopenic  host.  Each  of  the  three  cintibiotic  regimens  produced  a  high  degree 
of  bactericidal  activity  in  these  sera  against  S.  aureus  and  E.  coll.  P.  aeruginosa  was 
equally,  although  poorly,  killed  by  sera  containing  ticarcillin  (T+G=T+C),  whereas 
cephalothin  plus  gentamicin  produced  no  measurable  serocidal  activity.  Sera  with 
cephalothin  plus  gentamicin  killed  K.  pneumoniae  more  effectively  than  ticarcillin 
plus  gentamicin;  ticarcillin  plus  cephalothin  produced  the  least  cidal  effect  of  the 
three  regimens  against  this  organism.  The  bactericidal  activity  of  the  serum  of 
these  32  patients  supplemented  the  overall  clinical  observations  suggesting  that 

!       ticarcillin  plus  an  aminoglycoside  is  a  useful  initial  regimen  for  empiric  therapy  of 
febrile  episodes  in  granulocytopenic  cancer  patients. 

6)  Ticarcillin  and  gentamicin  sera  levels  were  measured  one  and  five  hours  after 
intravenous  administration  of  antibiotics  to  ,  6^1  and  55  patients  respectively. 
Patients  receiving  ticarcillin  plus  gentamicin  had  a  significantly  lower  mean 
gentamicin  level  one  and  five  hours  after  antibiotic  administration  than  patients 
receiving  cephedothin  plus  gentamicin.  These  unexpectedly  low  antibiotic  serum 
levels  in  patients  with  serious  infections  treated  with  these  antibiotic  combinations 
are  of  potential  clinical  significance  and  indicate  the  need  to  determine  serum 
antibiotic  concentrations  (especially  of  the  aminoglycoside)  in  patients  with  normal 
creatinines  while  being  treated  with  combinations  such  as  ticarcillin  plus  genta- 
micin. 

I 

7)  Mezlocillin  is  a  new  carbenicillin-like  ureidopenicillin  with  a  wide  spectrum 
encompassing  most  of  the  gram-negative  organisms  which  cause  infection  in  these 
patients.  Because  of  this  broad  spectrum,  it  was  tested  as  a  single  agent  in  50 
consecutive  patient-tricds  requiring  empiric  antibiotic  therapy.  Only  50%  of  the 
documented  infections  improved.  The  development  of  resistance  to  mezlocillin  was 
rapid.  Although  toxicities  were  minimal,  this  agent  is  not  effective  as  single  drug 
therapy  for  these  seriously  ill  granulocytopenic  patients. 

(B)  Evaluation  of  New  Antibacterial  Antibiotics 

1)  In  a  series  of  investigations  outlined  elsewhere  under  the  Section  of  Research 
Microbiology,  newly  developed  antibiotics  are  being  evaluated  in  vitro.  The 
aminoglycosides,  gentamicin,  tobramycin,  amikacin  and  netilmicin  have  been  found 
to  be  approximately  equivalent  in  their  activity  with  the  exception  that  fewer 
strains  of  Pseudomonas  aeruginosa  are  resistant  to  amikacin  than  to  the  other  three 
aminoglycosides. 
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2)  In  synergy  studies  with  Dr.  Harold  Standiford  at  the  University  of  Marylana* 
Hospital,  Division  of  Infectious  Diseases,  a  series  of  laboratory  evaluations  hav( 
proven  the  reliability  of  a  simple  technique  to  determine  clinically  useful  synerg; 
between  semisynthetic  penicillins  such  as  carbenicillin  or  ticarcillin  and  aminoglyco. 
sides  such  as  gentamicin,  tobramycin,  and  amikacin.  For  Pseudomonas  aeruginosa 
synergism  will  be  present  between  the  semisynthetic  penicillin  and  the  aminoglyco 
side  if  the  minimal  inhibitory  concentration  (MIC)  is  less  than  e'fyg/ml  and  providec 
the  MIC  to  carbenicillin  or  ticarcillin  is  less  than  1600  yg/ml.  Both  of  these  leveli; 
can  be  easily  detected  by  observing  the  growth  pattern  around  the  Kirby-Bauer  disc 
if  growth  comes  up  to  the  disc  of  either  antibiotic  then  synergy  will  not  occur: 
However,  if  there  is  any  rim  around  both  discs  then  clinicadly  useful  synergy  wil; 
occur  even  if  the  amount  of  growth  around  the  disc  would  normally  indicat(i 
"resistance"  to  the  microorganism  in  question.  This  simple  laboratory  test  wil) 
indicate  whether  or  not  the  carbenicillin-aminoglycoside  synergistic  potential  existi^ 
even  when  the  Kirby-Bauer  disc  method  would  suggest  aminoglycoside  resistance. 

3)  A  similar  evaluation  utilizing  cephalothin  plus  aminoglycosides  agains 
Klebsiella  pneumoniae  indicates  that  approximately  two-thirds  of  randomly  selectee 
strains  from  clinical  specimens  will  show  synergy  between  cephalothin  plus  any  o 
the  commonly  used  aminoglycosides.  However,  the  simple  laboratory  test  indicate( 
above  as  useful  for  Pseudomonas  aeruginosa  does  not  predict  for  Klebsiell; 
pneumoniae.  Synergy  to  this  organism  can  only  be  detected  through  the  use  of  thij 
standard,  and  complex,  checkerboard  technique.  I 

i^)  Three  new  semisynthetic  penicillins  have  become  available  foj 
investigational  use.  Piperacillin,  mezlocillin  and  azlocillin  are  substantially  monj 
effective  in  vitro  than  ticarcillin  or  carbenicillin  against  cliniccd  isolates  oi 
Klebsiella  pneumoniae,  Streptococcus  faecalis,  Staphylococcus  aureus,  Serratia 
marcescens  and  Escherichia  coll.  In  each  of  these  instances,  piperacillin  was  mosi 
active  followed  by  mezlocillin  followed  by  azlocillin.  For  Pseudomonas  aeruginosa 
piperacillin  is  most  active  followed  by  azlocillin  followed  by  mezlocillin  which  i 
equivalent  to  ticarcillin,  followed  by  carbenicillin. 

5)  Four  new  cephalosporin  derivatives  have  been  introduced:  HR756,  LY127935 
T-1551  and  CZlZ'f/E.  All  have  activity  against  Pseudomonas  aeruginosa  plus  mos 
other  gram-negative  and  gram-positive  organisms.  These  evaluations,  summarize^ 
under  the  Section  of  Research  Microbiology,  have  led  to  the  institution  of  a  nev 
clinical  trial  comparing  the  standard  ticarcillin  plus  amikacin  to  piperacillin  plu| 
amikacin  to  LY 127935  plus  amikacin  for  initial  empiric  therapy  of  granulocytopenie 
febrile  patients  with  cancer. 

Publications: 

1.  Love,  L.3.,  Schimpff,  S.C,  Hahn,  D.M.,  Young,  V.M.,  Standiford,  H.C.,  Bender,  J.F. 
Fortner,  C.L.  and  Wiernik,  P.H.:  Randomized  trial  of  empiric  antibiotic  therap 
with  ticarcillin  in  combination  with  gentamicin,  amikacin  or  netilmicin  in  febril' 
patients  with  granulocytopenia  and  cancer.  Am.  J.  Med.  66:603-610,  1979. 
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2.  Moody,  M.R.,  Morris,  M.J.,  Young,  V.M.,  Moye,  L.A.  Ill,  Schimpff ,  S.C.  and  Wiernik, 
j  P.H.:  Effect  of  two  cancer  chemotherapeutic  agents  on  the  antibacterial  activity  of 
I        three  antimicrobial  agents.   Antimicrob.  Ag.  Chemother.  l^:737-7'f2,  1978. 

3.  Bender,  J.F.,  Fortner,  C.L.,  Schimpff,  S.C,  Grove,  W.R.,  Hahn,  D.M.,  Love,  L.3. 
and  Wiernik,  P.H.:  Comparative  auditory  toxicity  of  aminoglycoside  antibiotics  in 
leukopenic  patients:  a  randomized  prospective  trial.   Am.  3.  Hosp.  Pharm.  (in  press) 

I 

U.  Moody,  M.R.,  Young,  V.M.,  Morris,  M.3.,  Schimpff,  S.C.  and  Wiernik,  P.H.:  A 
comparison  of  the  MICs  of  azlocillin,  mezlocillin,  and  piperacillin  to  those  of 
ticarcillin  and  carbenicillin  against  fresh  clinical  isolates  recovered  from  cancer 
patients.   Curr.   Microb.  (in  press) 

.5.  Moody,  M.R.,  Young,  V.M.,  Schimpff,  S.C,  Purvis,  D.S.  and  Wiernik,  P.H.:  In  vitro 
antibacterial  activity  of  four  aminoglycosides  and  two  semisynthetic  penicillins  on 
fresh  clinical  isolates  from  cancer  patients.  Europ.  3.  Cancer   (in  press) 

S.  Murillo,  3.,  Standiford,  H.C,  Schimpff,  S.C  and  Tatem,  B.A.:  Gentamicin  and 
ticarcillin  serum  levels  in  patients  receiving  gentamicin  plus  ticarcillin,  ticarcillin 
plus  cephalothin  and  cephalothin  plus  gentamicin.  3AMA  (in  press) 

K  Murillo,  3.,  Standiford,  H.C,  Schimpff,  S.C.  and  Tatem,  B.A.:  Comparison  of  serum 
bactericidal  activity  among  three  antimicrobial  combinations.  Antimicrob.  Ag. 
Chemother.  13:992-996,  1978. 

i.  Schimpff,  S.C  and  Aisner,  3.:  Empiric  antibiotic  therapy.  Cancer  Treat.  Rep. 
62:673-680,  1978. 


1141 


SMITHSONIAN  SCIENCE  INFORMATION  EXCHANGE 
PROJECT  NUMBER  (Oo  NOT  use  this  space) 


U.S.  DEPARTMENT  OF 
HEALTH,  EDUCATION,  AND  WELFARE 
PUBLIC  HEALTH  SERVICE 
NOTICE  OF 
INTRAMURAL  RESEARCH  PROJECT 


PROJECT  NUMBER 

ZOl  CM  06913-06  COB 


PERIOD   COVERED 

October  1,  1978  through  September  30,  1979 


TITLE  OF    PROJECT   (80   characters    or  less) 

Bronchial  Brushing  for  Pulmonary  Infiltrates  in  Patients  with  Cancer 


NAMES,  LABORATORY  AND  INSTITUTE  AFFILIATIONS,  AND  TITLES  OF  PRINCIPAL  INVESTIGATORS  AND  ALL  OTHER 
PROFESSIONAL  PERSONNEL  ENGAGED  ON  THE  PROJECT 

PI:      Joseph  Aisner,  M.D.                Head,  Section  of  Medical  Oncology  COB  NCI 

Dthers:      Stephen  C.  Schimpff,  M.D.    Head,  Section  of  Infection  Research  COB  NCI 

James  C.  Wade,  M.D.              Senior  Investigator  COB  NCI 

Viola  M.  Young,  Ph.D.  Head,  Section  of  Microbiology 

Research  COB  NCI 

Peter  H.  Wiernik,  M.D.           Chief,  Clinical  Oncology  Branch  COB  NCI 


COOPERATING    UNITS    (if    any) 

Pathology  and  Radiology  Departments,  Pulmonary  Section,  Department  of  Medi- 
cine, University  of  Maryland  Hospital 


lab/branch 

Clinical  Oncology  Branch 


SECTION 

Section  of  Infection  Research 


INSTITUTE  AND   LOCATION 

NCI.  NIH 


Baltimore,  Maryland  21201 


TOTAL  MANYEARS: 
1 


PROFESSIONAL! 


1 


CHECK  APPROPRIATE   BOX(ES) 
S  (a)      HUMAN   SUBJECTS 

D  (al)   MINORS       □  (a2)    INTERVIEWS 


D  (b)    HUMAN   TISSUES 


D  (c)    NEITHER 


SUMMARY   OF   WORK    (200  words   or   less  -underline    keywords) 

The  myelosuppressed  patient  with  cancer  may  develop  pneumonias  which  are  difficult 
to  diagnose.  Thus,  aggressive  diagnostic  procedures  are  warranted.  This  study  utilized  a 
step-wise,  orderly  method  for  diagnosing  unexplained  pulmonary  infiltrates  utilizing 
transtracheal  aspiration,  transtracheal  bronchial  brushing,  fibroptic  bronchoscopy  or 
percutaneous  lung  biopsies  when  other  methods  have  failed.  Sixty-eight  patients  with 
diffuse  or  nodular  infiltrates  have  undergone  such  invasive  procedures.  Sixteen  patients 
were  not  clinically  infected;  10  proved  to  have  pulmonary  metastases;  5  proved  to  have 
interstitial  fibrosis;  and  1  proved  to  have  a  collapsed  lobe.  Fifty-two  patients  were 
clinically  presumed  infected.  Thirty  were  proven  to  have  pulmonary  infection  and  2it  of  the 
30  were  etiologically  documented  by  these  procedures.  Twenty-two  of  the  52  patients  had 
no  etiology  established  by  any  method,  cdthough  18  of  the  22  patients  were  receiving  broad- 
spectrum  antibiotics  at  the  time  of  the  procedure.  The  diagnosis  included  a  variety  of 
micro-organisms:  bacterial,  protozoal,  and  fungal.  Significant  but  non-fatal  complications 
occurred  and  were  acceptable  risks  for  the  patient  population.  There  was  no  mortality 
associated  with  the  procedures,  and  despite  pancytopenia,  bleeding  was  a  problem  in  only  3 
satients.  This  step-wise  aggressive  diagnostic  procedure  has  proven  to  be  clinically 
efficacious  in  80%  of  the  patients  with  ultimately  documented  pneumonias. 
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The  myelosuppressed  cancer  patient  frequently  develops  infectious  complications, 
particularly  pneumonia.  Such  infections  are  a  contributory  factor  in  the  demise  of  a 
large  percentage  of  these  patients.  One  of  the  reasons  for  the  high  mortality  is  the 
difficulty  in  establishing  an  etiologic  agent  which  would  allow  for  the  provision  of 
appropriate  antimicrobial  therapy.  Since  there  is  an  established  low  yield  of  noninvasive 
culture  techniques,  more  aggressive  diagnostic  procedures  are  warranted.  In  addition, 
myelosuppressed  patients  frequently  carry  gram-negative  organisms  and  fungi  in  their 
naso-oropharynx  which  will  contaminate  expectorated  sputum.  Since  such  patients  rarely: 
produce  sputum  spontaneously,  the  purpose  of  this  study  is  to  establish  a  method  forf 
diagnosing  unexplained  pulmonary  infiltrates  when  conventioned  methods  such  as  sputumi 
induction  have  been  unsuccessful.  The  study  utilizes  transtracheal  aspiration,  selective 
bronchial  brushing  through  a  transtracheal  approach,  peroral  fibroptic  bronchoscopy  ana 
percutaneous  lung  biopsies  when  other  methods  have  failed. 

As  of  April,  1979,  68  patients  with  either  diffuse  or  nodular  pulmonary  infiltrates 
have  undergone  transtracheal  bronchial  brushing  followed  by  other  procedures.  Trans-i 
tracheal  aspiration  was  performed  in  each  case  and  yielded  no  results.  Transtracheali 
aspiration  aione  provided  a  diagnosis  in  approximately  30%  of  the  cases.  Sixteen  patient; 
were  not  considered  clinically  infected.  Ten  of  them  proved  to  have  pulmonary 
metastases,  of  which  only  one  was  diagnosed  by  this  technique.  Five  patients  for  whorri 
no  diagnosis  was  obtained  by  brushing  subsequently  proved  to  have  interstitial  fibrosis  b) 
open-lung  biopsy  or  necropsy.  One  additional  patient  had  a  collapsed  lobe  ai 
thoracotomy.  Fifty-two  patients  were  presumed  clinically  infected.  Ultimately,  30  ol 
these  52  patients  were  proven  to  have  pulmonary  infection  and  2^  of  the  30  war? 
etiologically  documented  by  the  brushing  technique.  For  22  of  the  52  presumed  infectec; 
patients,  no  etiology  could  be  established  by  any  method.  Eighteen  of  these  22  patients 
were  receiving  broad  spectrum  antibiotics  at  the  time  of  the  procedure.  Diagnosii: 
established  by  the  brushing  procedure  included  pneumonias  involving  such  organisms  as 
Aspergillus,  Mucorales,  Torulopsis  glabrata,  Staphylococcus  aureus,  Mycobacterium 
tuberculosis,  Pneumocystis  carinii,  as  well  as  aerobic  and  anaerobic  Streptococci.  Ir 
addition,  one  case  of  metastatic  sarcoma  was  identified  by  cytology.  Significant  bu 
nonfatal  complications  included  hemoptysis,  pneumothorax,  and  cervical  cellulitil 
occurring  in  a  total  of  nine  patients.  There  was  no  mortality  associated  with  thi 
procedure.  Despite  pancytopenia,  bleeding  was  a  significant  problem  in  only  3  patients. 

Proposed  Course:  Continue  Investigation. 

Publications: 

1.  Aisner,  3.,  Murillo,  3.,  Schimpff,  S.C,  Steere,  A.C.:  Invasive  aspergillosis  in  aBiiitii 
leukemia:  Correlation  with  nose  cultures  and  antibiotic  usage.  Ann.  Intern.  Mec* 
90:^-9,  1979. 
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SUMMARY   OF   WORK    (200   words   or   less  -   underline    keywords) 

Fungal  infections  in  cancer  patients  are  difficult  to  diagnose  and  such  diagnoses  are 
frequently  only  made  at  necropsy.  Earlier,  aggressive  diagnostic  procedures  (see  //06913 
regarding  bronchial  brushing)  have  improved  the  diagnostic  accuracy  and  earlier  therapy 
has  become  possible.  Evaluation  of  epidemiologic  factors  has  also  identified  the  at  risk 
population:  of  125  patients  with  acute  leukemia,  18  cases  had  invasive  aspergillosis  and  11 
of  the  18  had  nose  cultures  growing  Aspergillus.  Ten  of  these  11  had  documented  invasive 
disease.  Of  125  patients,  61  had  sterile  nose  cultures  and  H  of  18  cases  had  such  sterile 
nose  cultures.  Thus  patients  with  positive  nose  cultures  may  have  invasive  disease  and 
patients  with  sterile  nose  cultures  are  at  risk  for  developing  it.  With  the  evaluation  of 
earlier  diagnostic  tests  for  the  establishment  of  systemic  mycoses,  we  are  evaluating  the 
addition  of  rifampin  to  amphotericin-B  to  evaluate  the  known  in  vitro  synergistic  effect 
against  many  fungi.  This  treatment  is  used  for  suspected  and  documented  fungal 
infections.  Forty-one  patients  have  been  randomly  allocated  to  date,  but  after 
stratification  for  the  various  fungal  infections,  there  are  too  few  patients  from  which  to 
draw  meaningful  conclusions  other  than  that  early  application  of  therapy  continues  to  be 
the  best  approach  to  infection  resolution. 
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Infections  with  Candida  sp,  Torulopsis  glabrata,  Aspergillus  sp  and  Mucorales  are 
increasing  as  more  patients  survive  their  initial  bcteriai  infections.  Amphotericins  is 
the  only  established  antibiotic  of  defined  activity  in  patients  that  are  granulocytopenic, 
yet  the  response  rate  is  low.  Recently,  rifampin  has  been  shown  in  vitro  to  be  synergistic 
with  amphotericin  B  against  these  fungal  organisms.  Animal  data  have  substantiated 
these  in  vitro  results,  and  the  BCRP  has  therefore  begun  a  prospective  randomized  trial 
of  amphotericin  B  vs  amphotericin  B  plus  rifampin  as  initial  therapy  for  proven  or 
suspected  fungal  infections. 

A)  Early  Therapy  of  Invasive  Aspergillus  Infections:  Aspergillus  infections  in  cancer; 
patients  are  difficult  to  diagnose  and  such  diagnoses  are  frequently  made  at  necropsy.; 
Earlier  therapy  has  been  previously  documented  at  our  center  to  provide  for  better; 
response,  and  earlier  therapy  is  usually  made  by  more  aggressive  diagnostic  procedures.' 
Not  all  patients,  however,  can  undergo  such  invasive  procedures  so  that  other  methods  of: 
identifying  the  infected  or  potentially  infected  patients  are  still  needed.  A  review  of  125? 
patients  with  acute  nonlymphocytic  leukemia  revealed  that  18  patients  (cases)  had: 
invasive  aspergillosis.  Eleven  patients  had  nose  cultures  growing  Aspergillus  flavus  or; 
fumigatus  and  10  of  the  11  had  invasive  aspergillosis,  whereas  only  8  of  ll^f  without  such:i 
nose  cultures  had  invasive  disease.  Thus,  A.  flavus  on  nose  cultures  appears  predictive^ 
for  aspergillosis.  Of  the  125  patients,  61  had  sterile  nose  cultures  and  [if-  of  the  18  casesf 
had  such  sterile  nose  cultures.  Only  il-  of  the  6^-  patients  without  sterile  nose  cultures! 
developed  aspergillosis,  suggesting  a  relationship  between  sterile  nose  culture  and 
aspergillosis.  Carbenicillin  was  used  for  a  longer  period  among  cases  and  patients  with 
predictive  cultures  than  among  patients  without  aspergillosis,  suggesting  a  relationship 
between  carbenicillin  usage,  sterile  nose  cultures,  and  positive  nose  cultures  fori. 
Aspergillus.  These  data  may  help  identify  patients  at  risk  of  aspergillosis,  and  helpj 
determine  antifungal  therapy  when  invasive  procedures  are  contraindicated.  ! 

B)  Evaluation  of  Rifampin  in  Combination  with  Amphotericin  B:  Infections  with 
Ccindida  sp,  Torulopsis  glabrata,  Aspergillus  sp  and  Mucorales  are  increasing  as  more 
patients  survive  their  initied  bacterial  infections.  Not  surprisingly  therefore,  the! 
increase  in  systemic  mycoses  is  associated  with  increased  use  of  systemic  broadn' 
spectrum  antibacterial  antibiotics.  Although  other  drugs  have  been  introduced  for  thel 
treatment  of  systemic  mycoses,  amphotericin  B  remains  the  primary  antibiotic  ol 
defined  efficacy  for  treatment  of  systemic  mycoses  in  myelosuppressed  patientsi 
Recently,  rifampin  has  been  shown  in  vitro  to  be  synergistic  with  amphotericin  B  againstji 
these  yeast  and  fungal  organisms.  In  addition,  these  studies  have  been  confirmed  b)' 
animcd  experimentation.  The  BCRP  has  therefore  begun  a  prospective  randomized  triai 
of  amphotericin  vs  amphotericin  plus  rifampin  for  initiad  therapy  for  proven  or  suspected 
fungal  infections.  Forty-one  patients  have  been  randomized  to  date,  20  to  amphol 
tericin  B  and  21  to  amphotericin  B  plus  rifampin:  after  separation  into  the  various  types 
of  fungal  infections  (several  Candida  sp,  Torulopsis  glabrata,  Aspergillus  sp  ano 
Mucorales,  there  are  too  few  patients  in  any  individual  category  to  show  any  differenc«i| 
should  a  difference  exist. 

Publications: 

1.  Aisner,  J.,  Murillo,  3.,  Schimpff,  S.C.,  and  Steere,  A.C.:  Invasive  aspergillosis  ii 
acute  leukemia:  correlation  with  nose  culture  and  antibiotic  use.  Ann.  Intern.  Medi 
90:'f-9,  1979. 
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SUMMARY  OF  WORK  (200  words  or  less  -  underline  keywords) 

Infection  is  the  leading  cause  of  morbidity  and  mortality  in  patients  with  acute 
leukemia  and  a  major  cause  in  other  types  of  advanced  malignancies.  The  aim  of  this 
program  is  an  integration  of  research,  education,  and  patient  care  with  regard  to  the 
infections  arising    in    patients    with    cancer.        The    research    areas    include    infection 


epidemiology,  diagnosis,  prevention  and  treatment.     Education  includes  the  teaching  of 


BCRP  clinical  associates  the  fundamental  problems  and  techniques  for  infection  manage- 
ment, teaching  the  nursing  staff  basic  prevention  and  treatment  modalities,  and  teaching 
the  University  of  Maryland  Infectious  Disease  fellows  and  students  concepts  of  infection 
control  in  the  tumor  patient.  Patient  care  includes  patient  education  in  infection 
prevention  in  addition  to  infection  diagnosis,  prevention  and  management. 
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The  frequency  and  severity  of  infection  in  patients  with  advanced  cancer 
necessitates  an  ongoing  program  of  1)  infection  research,  2)  education  and  3)  patient 
care.  The  aims  of  this  program  are  to  integrate  these  three  areas  into  the  ongoing 
clinical  and  laboratory  programs  at  the  BCRC. 

Research  areas  include  infection  epidemiology,  diagnosis,  prevention  and  therapy 
(see  #626'^,  //6266,  #6950,  and  #6217). 

Education  includes  the  training  of  BCRC  clinical  associates,  University  of  Maryland 
Infectious  Disease  fellows,  and  Department  of  Medicine  rotating  residents  in  the 
management  approaches  necessary  for  optimum  care  of  the  infected  or  potentially 
infected  cancer  patient.  This  is  done  through  the  daily  work  rounds  plus  informal 
discussions.  Nursing  education,  done  largely  by  the  Infection  Control  Nurse,  is  designed 
around  twice  monthly  teaching  conferences  plus  informal  patient  management 
discussions. 

An  integrated  team  approach  has  been  developed,  based  around  twice  weekly  formal 
infection  rounds,  and  includes  active  participation  by  physicians  from  the  Infection 
Research  Section  and  the  Cell  Support  Program,  the  infection  control  nurse,  microbiolo- 
gist, pharmacist,  and  attending  physicians.  This  approach  ensures  thorough  discussion  of 
the  various  management  approaches  for  each  patient  while  reviewing  the  requirements  of 
protocol  studies. 

Publications: 

1.  Schimpff,  S.C.:  Infection  in  the  compromised  host.  In  3.E.  Bennett  (Ed.):  Principles 
and  Practices  of  Infectious  Diseases  New  York,  John  Wiley  and  Sons,  Inc.,  Publ., 
1979  (in  press) 

2.  Schimpff,  S.C:  Infections  in  patients  with  acute  leukemia  with  emphasis  on 
infections  associated  with  granulocytopenia.  In  3.E.  Bennett  (Ed.):  Principles  and 
Practices  of  Infectious  Diseases.  New  York,  John  Wiley  and  Sons,  Inc.,  Publ.,  1979 
(in  press) 

3.  Schimpff,  S.C:  Hodgkin's  disease.  In  J. E.  Bennett  (Ed.):  Principles  and  Practices  of 
infectious  Diseases.  New  York,  John  Wiley  and  Sons,  Inc.,  Publ.,  1979  (in  press) 

'f.  Ramos,  E.,  Timmons,  R.F.  and  Schimpff,  S.C:  Inappropriate  antidiuretic  hormone 
following  adenine  arabinoside  administration.  Antimicrob.  Ag.  Chemother.  15;1'>2- 
I'f't,  1979. 

5.  Schimpff,  S.C:  The  clinical  course  in  the  diagnosis  of  infection  in  the  compromised 
host.  In  G.P.  Bodey  and  V.  Rodriguez  (Eds.):  Hospital-Associated  Infections  in  the 
Compromised  Host.  New  York,  Marcel  Dekker,  Inc.,  Publ.,  1979,  pp.  37-59. 
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SUMMARY  OF  WORK   (200  words  or  less  -  underline   keywords) 

Late  complications  in  the  treatment  of  Hodgkin's  disease  with  radiation  therapy  are 
increasingly  being  recognized.  Thyroid  dysfunction  following  irradiation  is  one  such 
complication  which  has  not  been  widely  recognized,  probably  because  of  the  subtle  clinical 
nature  of  minor  thyroid  hormone  imbalance.  In  addition,  it  has  long  been  thought  that  the 
thyroid  was  relatively  resistant  to  radiation  therapy.  Two  hundred  thirty-two  patients  with 
Hodgkin's  disease  followed  at  the  BCRP  have  been  evaluated  for  post-therapy  thyroid 
dysfunction.  Forty-one  percent  of  those  with  mantle  radiation  therapy  had  an  elevated 
TSH,  but  normal  T^,  but  an  additional  25%  had  an  elevated  TSH  plus  a  depressed  T^.  Thus, 
66%  of    169    patients   had   evidence   of   thyroid   dysfunction   following  mantle   radiation 


therapy.  Since  thyroid  hormone  replacement  is  simple,  inexpensive  and  usually  without 
major  side  effects  if  properly  monitored,  it  is  reasonable  in  light  of  the  foregoing  to  place 
all  patients  with  an  elevated  TSH  on  thyroid  replacement  therapy  whether  or  not  they  are 
chemically  hypothyroid. 
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Two  hundred  fourteen  patients  with  Hodgkin's  disease  returning  to  the  Baltimore 
Cancer  Research  Center  for  routine  clinic  visits  had  a  serum  sample  obtained  for  thyroid 
function  tests.  Some  patients  had  multiple  serial  serum  samples  taken  over  many 
months.  Serum  thyroxine  (T^),  T,  resin  uptake  by  thyroxine  binding  globulin,  the 
effective  thyroxine  ratio  and  the  serum  thyroid  stimulating  hormone  (TSH)  were 
measured.  Patients  with  stages  I-IIIA  received  radiation  therapy  or  radiation  plus 
adjuvant  chemotherapy  and  patients  with  stages  IIIB-IV  received  chemotherapy  alone. 
Radiation  therapy  was  delivered  from  a  cobcdt  60  source  with  midplane  dose  of 
approximately  'fOOO  rads  given  as  200  rads  per  day,  five  days  per  week  for  four  weeks 
weighted  to  give  two-thirds  of  the  dose  from  the  anterior  port  and  one-third  through  the 
posterior  port. 

Major  Findings: 

Of  169  patients  who  received  mantle  radiation  therapy,  69  (or  ^1%)  were  found  to 
have  an  elevated  TSH  but  normal  thyroid  hormone  level.  An  additioneil  ^-3  patients  (25%) 
had  an  elevated  TSH  plus  an  abnormally  low  T^.  Combined,  112  of  169  patients  (66%) 
had  evidence  of  thyroid  dysfunction  following  mantle  radiation  therapy.  Among  the  k5 
patients  who  had  not  received  mantle  radiation  therapy,  3  (7%)  had  an  elevated  TSH  but 
none  had  depressed  thyroid  hormone  levels. 

With  an  incidence  of  25%  of  patients  developing  chemical  hypothyroidism  within  a 
few  years  after  radiation  therapy,  it  is  clear  that  this  is  a  major  complication  of 
irradiation  for  Hodgkin's  disease.  All  such  patients  should  therefore  have  TSH 
determinations  done  every  six  months  for  the  first  five  years  following  irradiation  with 
determination  of  thyroxine  levels  should  the  TSH  be  elevated.  Replacement  therapy  with 
sodium  levothyroxine  will  usually  be  sufficient.  For  those  patients  with  elevations  of 
TSH  alone,  it  is  appropriate  to  begin  replacement  therapy  for  this  state  of  compensated 
hypothyroidism.  Patients  may  benefit  symptomatically,  the  lessened  production  of  TSH 
will  prevent  the  rare  occurence  of  sella  turcica  damage,  and,  since  elevated  TSH  in  the 
presence  of  radiation  damaged  thyroid  tissue  is  known  to  be  carcinogenic,  TSH 
suppression  may  lessen  the  potential  for  later  development  of  thyroid  carcinoma. 

Publications: 

1.  Schimpff,  S.C:  Well  differentiated  thyroid  carcinoma:  epidemiology,  etiology  and 
treatment.  Amer.  J.  Med.  Sci.  (in  press) 

2.  Schimpff,  S.C:  Carcinoma  of  the  thyroid.  In  Aisner,  J.  and  Wiernik,  P.H.  (Eds.): 
Advances  in  Cancer  Treatment  Research.  The  Netherlands,  Martinus  Nijhoff ,  Publ., 
1 979  (in  press) 

3.  Schimpff,  S.C:  Hormonally  active  tumors.  In  Lichtman,  M.A.  and  Wiernik,  P.H. 
(Eds.):  The  Science  and  Practice  of  Clinical  Medicine.  New  York,  Grune  &  Stratton, 
1979  (in  press)  ~ 
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SUMMARY  OF   WORK    (200   words   or   less  -   underline    keywords) 

As  infection  is  a  leading  cause  of  morbidity  and  mortality  in  cancel 


patients  with  compromised  host  defenses,  this  project  was  designed 


to  detect  the  presence  of  infectious  agents  in  these  patients  prior 
to  and  during  infection,  and  to  detect  carriers  and  "shedders"  who 
night  transmit  infectious  agents  to  them.   In  addition  it  affords 
microbiological  data  for  a  number  of  protocols  which  involve  in- 
fection in  cancer  patients .   To  provide  such  data  all  patient 
samples  are  studied  intensively  and  all  of  the  microorganisms 
recovered  are  identified  as  to  genus  and  species.   Surveillance 
cultures  taken  from  high  risk  patients  provide  data  on  patient 
flora  at  admission  and  subsequent  acquisition  during  the  hospital 
stay. 
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Infection  causes  much  of  the  morbidity  in  patients  with  acute  >] 
leukemia  and  may  result  in  death  before  adequate  anticancer 
therapy  can  be  given.   The  purpose  of  this  project  is  to  provide 
high  quality  microbiologic  study  of  samples  collected. from  the 
cancer  patients  in  order  to  prevent  or  to  optimally  treat  such 
infection.   The  studies  of  the  samples  serves  several  purposes: 
1)  recovery  of  bacteria,  mycoplasma  or  fungi  from  infectious 
processes  and  determination  of  their  antibiotic  susceptibilities 
allows  selection  of  appropriate  antibiotic  therapy;  2)  surveil- 
lance culture  data  allows  isolation  of  patients  who  carry  path- 
ogenic or  highly  resistant  organisms  and  provides  a  means  of 
monitoring  patient  acquisition  of  microorganisms  from  the  hos- 
pital personnel  or  environment;  3)  the  data  provides  information 
on  the  development  of  resistance  to  antibiotics  used  on  patient 
protocols  to  evaluate  their  usefulness. 

The  contracts  under  which  the  aerobic,  anaerobic,  fungal,  and i 
viral  studies  were  performed  have  been  terminated  and  the  studies 
are  currently  all  performed  by  personnel  of  the  Microbiology 
Section  of  the  Baltimore  Cancer  Research  Program.  Identification 
schema,  reporting  systems,  and  work  flow  patterns  were  developed;i 
personnel  were  trained  and  responsive  interaction  with  patient 
care  physicians  and  the  Infections  Research  Section  developed. 

Microbiologic  support  for  a  number  of  protocols  and  projects 
is  supplied  by  this  project.   Among  these  are  several  projects 
with  the  Infections  Research  Section  (06264,  06217,  06951,  06266) 
and  the  protocols  described  therein.   All  of  the  data  generated 
by  these  studies  is  cumulatively  stored  in  a  computer  and  exam- 
ined for  varying  purposes  and  at  the  request  of  collaborating 
groups  for  scientific  evaluation  of  various  parameters  (see  Pro- 
ject 6039) .   These  microbiologic  studies  have  provided  data 
essential  to  patient  care,  further  information  concerning  resis- 
tant diptheriods,  continued  data  on  the  prevalence  of  gram  pos- 
itive microflora  or  fungi  in  certain  groups  of  patients  and  an 
increase  in  bacteremias  caused  by  Staphylococcus  epidermidis 
during  the  current  year.   It  is  anticipated  that  such  microbio- 
logic studies  will  be  continued. 


1152 


SMITHSONIAN  SCIENCE  INFORMATION  EXCHANGE 
PROJECT  NUMBER  (Oo  NOT  use  this  space) 


U.S.  DEPARTMENT  OF 
HEALTH,  EDUCATION,  AND  WELFARE 
PUBLIC  HEALTH  SERVICE 
NOTICE  OF 
INTRAMURAL  RESEARCH  PROJECT 


PROJECT  NUMBER 

ZOl  CM  06039-10  COB 


PERIOD  COVERED 

October  1,  1978  to  September  30,  1979 


TITLE  OF    PROJECT    (80  characters   or  less) 

Computerized  Microbiology  Reporting  and  Data  Retrieval  Systems 

NAMES,  LABORATORY  AND  INSTITUTE  AFFILIATIONS,  AND  TITLES  OF  PRINCIPAL  INVESTIGATORS  AND  ALL  OTHER 
PROFESSIONAL  PERSONNEL  ENGAGED  ON  THE  PROJECT 

PI:   Viola  Mae  Young,  Ph.D.   Chief,  Microbiology  Section  COB  NCI 
Others:  Joann  Gustafson        Computer  Specialist         COB  NCI 


COOPERATING  UNITS  (if  any) 

Dr.  R.  Shei,  HSR,  Public  Health  Service  Hospital,  Baltimore,  Md. 


lab/branch 

Clinical  Oncology  Branch 


Microbiology 


NSTITUTE  AND  LOCATION 

NCI,  NIH 


Baltimore,  Md.   21201 


TOTAL  MANYEARS: 


.66 


PROFESSIONAL: 


CHECK  APPROPRIATE  BOX(ES) 
[3f(a)  HUMAN  SUBJECTS 

D  (al)  MINORS   n  (a2)  INTERVIEWS 


.33 


,33 


n  (b)  HUMAN  TISSUES 


D  (c)    NEITHER 


SUMMARY   OF   WORK    (200  words   or   less  -  underline    keywords) 

It  is  essential  for  superior  patient  care  to  provide  an  accurate 
means  of  reporting  the  results  of  microbiologic  studies  of  samples 
collected  from  the  patients  and  to  retreive  relevant  data  as  needed 
This  project  provides  a  computerized  system  for  this  purpose.   Data 
from  the  final  reports  are  temporarily  accumulated  in  a  commerical 
computer  and  at  regular  intervals  transferred  in  batches  to  a 
computer  center  where  it  is  processed  through  error  detection  and 
quality  control  systems.   A  final  report  is  generated  and  reviewed 
and  errors  are  corrected.   Individual  patient  data  are  regularly 
summarized  as  new  data  are  entered  and  these  summary  reports  are 
placed  in  the  patient's  charts  and  copies  are  filed  in  a  central 
location.   Retreival  programs  provide  data  on  antibiotic  suscepti- 
bilities, occurrence  of  specific  species  of  organisms  as  to  source 
and  numbers,  prevalance  during  specific  periods  of  time,  etc. 
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As  rapid,  accurate  delivery  of  microbiologic  data  generated 
by  the  study  of  patient  samples  is  essential  to  specific  therapy 
of  infections  which  can  be  rapidly  fatal  in  immunosuppressed 
cancer  patients,  this  project  was  designed  to  optimally  handle 
such  data.   As  the  microbiologic  studies  are  no  longer  contract- 
ed to  a  geographically  distant  laboratory  (see  Project  No. 6039), 
but  performed  in  the  laboratories  of  the  Microbiology  Section, 
preliminary  reports  no  longer  need  to  be  generated  by  computer. 
However,  final  reports  are  sent  from  a  computer  terminal  in  the 
laboratory  office  to  a  commercial  computer  and  then  transferred 
in  batches  at  regular  intervals  to  a  computer  center.   There  the  ^ 
data  are  processed  through  error  detection  systems  to  ensure 
accuracy  prior  to  permanent  storage.   Final  reports  are  generatedi 
and  reviewed  for  accuracy.   All  errors  are  reviewed  and  corrected 
and  new  reports  generated  and  the  data  stored.   At  regular  inter- 
vals individual  patient  data  are  sximmarized  as  new  data  and  are 
entered  and  placed  in  the  patient's  chart.   Copies  of  these  sum- 
mary reports  are  filed  in  a  central  location. 

All  microbiologic  data  generated  since  1968  from  patients 
at  the  Baltimore  Cancer  Research  Program  have  been  stored  and 
are  available  for  retreival  for  research  and  patient  care  pur- 
poses.  Recent  retreivals  have  reviewed  the  occurrence  of  diph- 
theroids that  are  resistant  to  antibiotics  and  the  organisms  re- 
sponsible for  bacteremias.   The  data  base  is  used  by  the  Infect- 
ions Research  Section  for  retreival  of  data  pertinent  to  infect- 
ions and  therapy  of  cancer  patients.   It  is  also  used  by  the 
Microbiology  Section  to  monitor  transmission  of  bacteria  among 
patients  and  to  determine  prevalence  of  such  organisms. 


1154 


SMITHSONIAN  SCIENCE  INFORMATION  EXCHANGE 
PROJECT  NUMBER  (Do  NOT  use  this  space) 


U.S.  DEPARTMENT  OF 
HEALTH,  EDUCATION,  AND  WELFARE 
PUBLIC  HEALTH  SERVICE 
NOTICE  OF 
INTRAMURAL  RESEARCH  PROJECT 


PROJECT  NUMBER 

ZOl  CM  06219-10  COB 


PERIOD  COVERED 

October  1,  1978  to  September  30, 


1979 


TITLE  OF  PROJECT  (80  characters  or  less) 

Studies  on  Cancer  Patient  Microbial  Flora: 
Acquisition,  Colonization,  &  Infection 


NAMES,   LABORATORY   AND    INSTITUTE  AFFILIATIONS,   AND  TITLES  OF   PRINCIPAL   INVESTIGATORS  AND   ALL  OTHER 
PROFESSIONAL   PERSONNEL   ENGAGED   ON   THE  PROJECT 

PI:   Viola  Mae  Young,  Ph.  D.  Head,  Microbiology  Section  COB  NCI 

Others:   Marcia  R.  Moody,  Ph.D.   Research  Microbiologist  COB  nCI 

Michael  T.  Hargadon     Lab.  Scientist  COB  NCI 

Maureen  J.  Morris       Lab.  Scientist  COB  NCI 

Stephen  C.  Schimpff,  MD  Head,  Infections  Research  COB  NCI 

James  C.  Wade,  M.D.     Clinical  Associate  COB  NCI 


COOPERATING   UNITS    (if   any) 


None 


LAB/ BRANCH 


Clinical  Oncology  Branch 


Microbiology 


INSTITUTE  AND  LOCATION 

NCI,  NIH 


Baltimore,  Md.   21201 


TOTAL  MANYEARS: 


PROFESSIONAL: 

1  .50 


.50 


CHECK  APPROPRIATE  BOX(ES) 
B  (a)  HUMAN  SUBJECTS 

D  (al)  MINORS   □  (a2)  INTERVIEWS 


n  (b)  HUMAN  TISSUES 


D  (c)    NEITHER 


SUMMARY   OF   WORK    (200   words   or   less  -   underline    keywords) 

Patients  with  acute  leukemia  and  other  advanced  malignancies  most 
frequently  develop  infection  caused  by  organisms  with  which  they 
are  colonized.  The  purpose  of  this  project  is  to  study  the  patients 
microbial  flora  by  means  of  surveillance  cultures  or  surveys  and  to 
monitor  personnel  for  the  presence  of  harmful  microorganisms.   Clin 
ically  important  bacterial  strains  are  subspeciated  by  means  of 
phage  typing,  serotyping,  or  biotyping.   A  quantitative  evaluation 
of  the  aerobic  and  anaerobic  rectal  flora  of  patients  who  received 
gentamicin  and  nystatin  to  suppress  total  enteric  flora  vs.  trimeth' 
eprim-sulfamethoxazole  +  nystatin  to  suppress  only  facultative 
organisms  showed  that  the  latter  regimen  suppresses  facultative 
bacteria,  but  leaves  the  anaerobic  organisms  present  to  provide 
colonization  resistance.   A  new  medium  has  been  devised  to  survey 
patients  for  an  antibiotic  resistant  coryneform  bacterium.   Other 
surveys  were  conducted  to  detect  fungi  in  nasal  cultures,  S.  aureus 
in  personnel  and  the  source  of  an  S.  mitis  bacteremia . 
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Infections  in  patients  with  acute  leukemia  and  other  advanc- 
ed malignancies  are  most  frequently  caused  by  opportunistic 
nicroorganisms  that  constitute  part  of  the  patients'  flora.   This 
flora  may  be  present  at  admission  or  may  be  acquired  from  other 
patients,  the  hospital  personnel  or  environment.   This  project  is 
Jesigned  to  monitor  the  patients'  flora  and  acquisition  of  organ- 
isms.  Unusual  microorganisms  which  are  recovered  are  studied 
ijitensively  o 

In  one  study  the  microbial  flora  of  rectal  specimens  from 
::ancer  patients  who  received  oral  non-absorbable  antibiotics  to 
suppress  their  enteric  flora  was  compared  to  that  of  patients  who 
received  trimetheprim-sulfamethoxazole  (TMP-SMZ)  to  suppress  only 
Lhe  facultative  flora  (most  potentially  infectious  to  the  patient)  , 
rhe  latter  approach  would  allow  the  anaerobic  flora  to  remain  and 
provide  colonization  resistance.   Regimen  A  (relapsed  leukemia 
patients  -  oral  non-absorbable  gentamicin  and  nystatin)  showed  a 
decreased  recovery  of  Enterobacteriacae ,  enterococci  and  total 
anaerobes.   Regimen  B  (relapsed  leukemia  patients  -  TMP-SMZ  and 
lystatin)  showed  a  decreased  recovery  of  Enterobacteriaceae  with 
10   effect  on  the  anaerobes.   Regimen  C  (patients  with  oat  cell 
carcinoma  -  TMP-SMZ)  also  showed  a  decrease  in  Enterobacteriaceae 
with  no  effect  on  anaerobes.   Intercurrent  therapy  with  parent- 
eral antibiotics  usually  resulted  in  almost  total  suppression  of 
the  enteric  flora.   It  was  concluded  that  the  combination  of  TMP- 
SMZ  with  nystatin  effectively  suppressed  the  facultative  flora 
while  leaving  the  anaerobic  flora  and  may  provide  an  effective 
alternative  to  total  suppression  of  enteric  microorganisms  (see 
also  Project  No.  7714) . 

Studies  are  being  continued  on  the  coryneform  bacterium  that 
is  resistant  to  most  antibiotics;  it  is  consistently  susceptible 
Dnly  to  vancomycin  of  the  antibiotics  tested.   To  date  this 
Drgansim  has  been  recovered  from  a  total  of  27  patients  including 
7  with  bacteremias  (one  death) .   An  inhibitory  medium  was  devised 
and  used  to  determine  the  incidence  of  this  organism  in  the  in- 
patient population.   The  medium  is  now  used  routinely  for  cultur- 
ing  rectal  and  perianal  cultures;  in  three  instances,  recovery 
has  been  made  from  the  inhibitory  plate  alone.   Work  continues  on 
the  characterization  of  the  organism..   All  strains  thus  far  util- 
ize ribose,  d  (+)  glucose,  galactose,  maltose,  starch  and  glyco- 
gen; they  produce  arginine  dihydrolace  and  reduce  nitrates  to 
mitrites. 

As  fungal  infections  continue  to  be  a  problem  in  the  patients 
and  it  has  been  determined  that  recovery  of  fungi  from  nose  cul- 
tures are  often  followed  by  subsequent  lung  infections  caused  by 
these  organisms,  the  surveillance  cultures  were  changed  in  March 
to  include  additional  nasal  cultures  for  fungi.   From  October, 
L978  through  May,  1979,  28  nose  cultures  have  grown  filamentous 
fungi . 
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A  sample  of  marijuana  was  examined  as  part  of  the  program 
to  determine  the  possible  source  of  fungi.   It  was  found  to  be 
contaminated  with  both  Aspergillus  niger  and  Aspergillus  flavus. 
Studies  are  in  progress  to  determine  if  spores  from  these  fungi 
kre  present  in  the  smoke  inhaled  by  the  smoker . 
I 

I  A  survey  of  hospital  personnel  who  have  patient  contact  to 
jietermine  Staphylococcus  aureus  carriers  revealed  that  approxi- 
nately  23%  carried  this  organism.  Of  these  strains  36%  were  of 
the  same  phage  type;  i.e.,  94/96.  In  addition,  one  individual 
tfas  found  to  be  a  Proteus  carrier,  with  the  organism  present  in 
both  nose  and  hand  cultures. 

The  recovery  of  Streptococcus  mitis  from  the  blood  culture 
Df  a  patient  in  strict  isolation,  and  from  whom  this  organism  had 
not  been  found  in  prior  surveillance  cultures,  led  to  the  survey 
of  12  hospital  personnel  with  whom  the  patient  had  contact.   S. 
iiitis  was  recovered  from  cultures  of  both  hands  of  the  patient's 
physician. 

i     In  order  to  assess  the  possible  development  of  mezlocillin 
Resistance  in  bacteria  from  patients  on  the  mezlocillin  antibi- 
otic study,  (Protocol  #7816)  an  agar  plate  containing  100  ygl  ml 
of  mezlocillin  was  used  routinely  for  all  patient  samples  sub- 
jntiitted  for  bacteriological  examination  and  as  a  monitoring  method 
for  gum  and  rectal  cultures  from  leukemic  patients  not  on  the 
protocol.   No  mezlocillin-resistant  gram  negative  bacilli  were 
recovered  from  the  latter  patient  group.   However,  as  the  study 
progressed,  there  was  an  increased  incidence  of  mezlocillin- 
resistant  bacteria  in  cultures  from  patients  on  the  piTotocol. 

Publications : 
i 

!l.   Bender,  J.F.,  Schimpff,  S.C.,  Young,  V.M.,  Fortner,  C.L., 
iLove,  L.J.,  Brouillet,  M.D.,  Wiernik,  P.H.   A  comparative  trial 
I  of  tobramycin  vs.  gentamicin,  in  combination  with  vancomycin  and 
; nystatin  for  alimentary  tract  suppression  in  leukemic  patients. 

European  Journal  of  Cancer.   In  press,  1979. 

2.   Schimpff,  S.C.,  Hahn,  D.M.,  Brouillet,  M.D.,  Young,  V.M., 
Fortner,  C.L.  and  Wiernik,  P.H.   Infection  prevention  in  acute 
leukemia:  Comparison  of  basic  infection  prevention  techniques 
with  standard  room  reverse  isolation  with  reverse  isolation  plus 
added  air  filtration.   Leukemia  Research  2:231-240,  1978. 
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Pseudomonas  aeruginosa  is  one  of  the  chief  causes  of  infection  in 


patients  with  acute  leukemia  and  other  severe  malignancies  whose 
white  blood  cell  counts  are  <^  1000/ml.   The  prime  objective  of  this 
study  has  been  to  monitor  the  epidemiology  of  P.  aeruginosa  in 
cancer  patients  and  to  study  its  host-parasite  interaction  and  sus- 
ceptibility to  antibiotics.   Recovery  rates  are  lower  than  in  pre- 
vious years.   Serotyping  of  the  66  P.  aeruginosa  strains  recovered 
from  21  patients  revealed  that  only  two  patients  had  multiple  sero- 
types (2)  present.   No  transmission  of  P.  aeruginosa  between 
patients  could  be  detected.   The  identification  schema  developed  in 
our  laboratory  to  speciate  pseudomonas  strains  other  than  P.  aerug- 
inosa continues  to  be  successfully  used.   A  schema  for  identif i- 
cation  of  less  common  non-sacchardytic  Pseudomonas  and  Alcaligenes 
spp.  has  now  been  successfully  evaluated  with  200  strains  of  these 
species.   Studies  of  non-agglutinating  pseudomonas  antibodies  have 
been  temporarily  postponed. 
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Pseudomonas  aeruginosa  is  a  frequent  cause  of  infection  in 
cancer  patients  and  the  prevention  of  infections  caused  by  this 
ubiquitous  organism  remains  an  important  goal.   This  project 
monitors  its  incidence,  epidemiology  and  host-parasite  interact- 
ions.  Other  Pseudomonas  spp.  are  also  evaluated  on  a  continuous 
basis. 

Serotypic  identification  of  all  P.  aeruginosa  recovered 
from  cancer  patients  and  their  environs  continues  to  be  performec 
on  a  routine  basis.   The  number  of  recoveries  of  P.  aeruginosa 
has  declined.   During  the  last  year  66  strains  from  21  patients 
were  recovered.   Serotypes  10  and  11  were  predominant  but  there 
was  no  evidence  of  spread.   Two  patients  had  two  different  P. 
aeruginosa  serotypes  present. 

The  identification  schema  developed  in  our  laboratory  and 
used  to  speciate  saccharolytic  Pseudomonas  spp.  other  than  P. 
aeruginosa  continues  to  be  successful  and  is  employed  to  monitor 
their  epidemiology.   The  identification  schema  devised  for  the 
less  common  non-saccharolytic  Pseudomonas  spp.  and  Alcaligenes 
spp.  has  been  evaluated  by  the  use  of  200  strains  representing 
various  members  of  this  group.   This  schema  is  now  in  routine 
use. 

The  protective  capabilities  of  non-agglutinating  antibodies 
against  P.  aeruginosa  have  been  demonstrated  to  be  effective  in 
mice.   These  non-agglutinating  antibodies  are  also  present  in 
sera  of  cancer  patients  who  have  been  colonized  and  or  infected 
with  this  organism.   Studies  of  non-agglutinating  antibodies  in 
the  sera  of  cancer  patients,  burn  patients  and  cystic  fibrosis 
patients  who  have  been  immunized  with  pseudomonas  vaccine  were 
delayed  due  to  the  urgency  of  establishing  in-house  microbiology 
and  developmental  drug  testing  laboratories.   It  is  plannpd  to 
continue  the  pseudomonas  antibody  studies  as  soon  as  time  per- 
mits. 

Publications: 

1.  Moody,  M.R.,  Kessel,  R.W.,  Young,  V.M.,  Fiset,  P.   The  role; 
of  nonagglutinating  antibody  in  the  protracted  immunity  of  vac- 
cinated mice  to  Pseudomonas  aeruginosa  infection.   Infection  and 
Immunity  21:  905-913,  1978. 

2.  Moody,  Marcia  R.  and  Young,  Viola  M.  A  Comparison  of  anti-  \ 
biograms  of  "non-aeruginosa  pseudomonads  recovered  in  two  local- 
es.  J.  Antimicrob.  Chemother.  5:  143-149,  1979. 
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SUMMARY  OF   WORK   (200   words   or   less  -   underline    keywords} 

Dne  of  the  important  sources  of  patients  microbial  flora  that  is  acquired  during 
the  hospital  stay  is  the  hospital  environment.  This  acquired  flora  causes  a 
disproportionately  high  number  of  the  infections  in  patients  who  have  leukemia. 
It  is  the  purpose  of  this  project  to  continuously  monitor  the  patients  environ- 
nent  and  materials  with  which  they  come  in  contact  so  that  sources  of  contamina- 
tion can  be  eliminated.  Some  of  these  studies  are  performed  in  response  to  a 
perceived  need.  Regularly  scheduled  cultures  which  were  temporarily  discontinued 
iue  to  lack  of  personnel,  were  resumed  in  February.  These  latter  include  room 
surfaces,  food,  air,  water  and  equipment.  Examples  of  sources  of  contamination 


(ifhich  were  detected  last  year  are:  thermometers ,  sandwiches  supplied  by  a  caterer 
)ccasionally  surfaces  in  rooms  in  the  outpatient  area  and  air. 
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The  hospital  environment  is  the  source  of  microorganisms  that  become 
part  of  the  patients'  microflora.  Such  acquired  microorganisms  are  the  cause 
of  many  of  the  infections  that  occur  in  cancer  patients  with  leukemia.  The 
purpose  of  this  continuing  project  is  to  monitor  the  patients'  physical 
environment  and  the  products  used  in  their  care  in  order  to  detect  potentially 
pathogenic  microorganisms  so  that  such  sources  of  contamination  can  be  elimin- 
ated. Some  of  these  studies  are  conducted  when  unusual,  or  unusually  high 
numbers  of  organisms,  are  recovered  from  patients  and  a  source  is  sought,  or 
when  inspection  of  the  environment  reveals  a  potential  hazard.  Regularly 
scheduled  cultures  which  are  performed  to  monitor  decontamination  procedures 
were  temporarily  discontinued  due  to  lack  of  personnel,  but  were  again  resumed 
in  February.  These  include  weekly  cultures  of  food,  air,  water,  equipment 
and  room  surfaces. 

Cultures  of  17  thermometers  on  two  occasions  revealed  that  decontamina- 
tion procedures  were  inadequate;  on  both  occasions  seven  thermometers  were 
contaminated.  On  the  first  occasion  strains  recovered  included  2  S^.  aureus, 
1  Enterobacter  aerogenes,  2  Lactobacillus  sp.,  1  Group  D  streptococcus  and 
1  yeast.  On  the  second  occasion  cultures  yielded  4  S^.  epidermidis,  3  Bacillus 
spp.  and  1  yeast.  Procedures  for  decontamination  of  thermometers  are  being 
revised. 

Cultures  of  food  have  shown  the  cooked  food  diet  provided  by  the  hospital 
to  be  consistently  free  from  viable  bacteria.  However,  tuna,  egg  and  chicken 
sandwiches  provided  for  snacks  by  an  outside  caterer  were  found  to  contain 
large  numbers  of  various  varieties  of  filamentous  fungi  as  well  as  many 
Bacillus  spp. ,  and  some  Enterobacter  aerogenes  and  S^.  epidermidis. 

An  extensive  study  of  the  air  was  done  with  a  large  volume  air  sampler 
and  "settling"  plates,  and  of  surfaces  with  Rodac  plates,  at  a  time  when 
reconstruction  was  begun.  Control  samples  were  collected  from  the  floor 
above  the  cancer  patients  (10th  floor).  Numerous  filamentous  fungi  were 
recovered  from  many  areas  including  the  rotunda,  the  rooms  on  the  1200  side 
of  the  corridor,  construction  areas  etc.  Aspergillus  flavus  or  Aspergillus 
fumigatus  was  the  predominant  organism  in  many  of  these  cultures.  Cultures 
of  respiratory  and  other  equipment  have  been  free  of  contamination.  Room 
and  surface  cultures  have  not  yielded  excessive  numbers  of  organisms  nor 
pathogens,  with  rare  exceptions  in  the  outpatient  areas  {S_.   aureus  on  two 
occasions). 
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SUMMARY  OF  WORK  (200  words  or  less  -  underline  keywords) 

Evaluation  of  new  methodology  and  its  implementation  is  the  contin- 
uing objective  of  this  project.   A  mezlocillin  agar  plate  was  de- 
vised to  monitor  mezlocillin-resistant  bacteria.   Similarly  an  agar 
plate  which  contains  amikacin,  methicillin  and  penicillin  was  form- 
ulated for  recovery  of  a  resistant  corynebacterium  that  has  caused 
infection  in  patients  at  BCRP.   Newly  available  sera  for  strepto- 
cocci grouping  are  under  evaluation.   A  newly  acquired  Coy  anaero- 
bic chamber  is  being  used  to  enhance  recovery  of  anaerobes  and  to 
aid  m  anaerobic  studies  (Project  No.  6219) .   Three  tests  are  used 
to  detect  bacteria  shown  to  be  resistant  to  semi- synthetic  penicil- 
lins, cephalosporins  and/or  the  new  beta- lactam  antibiotics.   A  new 
method  of  pyocyanin  production  from  P.  aeruginosa  was  developed; 
about  50%  of  clinical  isolates  was  found  to  produce  it.   Proteus 
norganii  was  found  to  be  more  sensitive  to  pyocyanin  than  P.  vul- 
garis or  P.  mirabilis  strains.   The  MIC  2000  is  being  utilized  for 
ninimum  inhibitory  concentrations  and/or  identification  of  micro- 
^rqanisms . 
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To  maintain  peak  efficiency  and  accuracy  in  the  laboratory 
a  continuous  effort  is  necessary  to  evaluate  and  develop  new 
methodologies  and,  if  they  prove  to  be  more  accurate,  more  effic- 
ient, or  if  they  measure  new  parameters  or  meet  new  needs,  to 
incorporate  them  into  the  routine  procedures . 

An  agar  plate  which  contained  100  yg/ml  of  mezlocillin  was 
devised  to  monitor  the  incidence  of  mezlocillin  resistant  bac- 
teria in  cultures  from  patients  who  were  receiving  this  antibio- 
tic according  to  a  specific  protocol  (No.  7714) .   This  method  of 
surveillance  of  strains  that  may  develop  resistance  to  antibio- 
tics in  current  use  was  successful  for  mezlocillin  and  will  be 
further  evaluated  to  monitor  other  antibiotic  resistant  strains 
among  the  microflora  of  patients  receiving  antibiotics  at  BCRP. 

A  similar  agar  plate  method  which  utilizes  an  agar  plate 
containing  amikacin,  methicillin  and  penicillin  has  been  used  to 
enhance  the  recovery  of  a  resistant  corynebacterium  that  has 
colonized  and  caused  bacteremias  and  other  infections  among 
cancer  patients  at  BCRP.   The  routine  use  of  this  plate  in  the 
culturing  of  rectal  samples  has  resulted  in  the  recovery  of  this 
organism  from  three  rectal  cultures  that  would  have  been  consid- 
ered negative  by  conventional  culture  techniques. 

The  purchase  and  installation  of  a  Coy  Anaerobic  Chamber 
allows  patient  samples  to  be  cultured  under  strictly  anaerobic 
conditions.   It  also  provided  the  means  by  which  quantitative 
anaerobic  studies  could  be  performed  for  Project  No.  6219  and 
will  enable  further  anaerobic  studies  on  the  antibiotic  suscept- 
ibilities of  anaerobes,  their  possible  toxin  production,  and  wil 
facilitate  their  further  speciation. 

Three  tests  are  under  evaluation  for  the  detection  of  beta: 
lactamases;  i.e.,  acidometric,  iodometric  and  chromogenic  ceph- 
alosporin tests.   Bacteria  that  have  been  shown  to  be  resistant 
to  the  semi- synthetic  penicillins,  cephalosporins  and/or  the  new 
beta-lactam  antibiotics  are  tested  by  the  new  procedures  for 
their  production  of  beta  lactamase.   Studies  are  in  progress  to  : 
determine  the  role  that  beta  lactamase  production  plays  in  gen-  ■ 
eric  or  strain  resistance  to  the  newer  semi-synthetic  penicillini 
and  the  beta-lactam  antibiotics. 

During  a  study  designed  to  examine  interactions  of  Proteus 
spp.  from  clinical  samples  it  was  noted  that  some  Pseudomonas 
aeruginosa  strains  with  apparent  specificity  for  inhibition  of 
clinical  Proteus  morganii  had  no  discernible  activity  for  Proteu 
vulgaris  and  Proteus  mirabilis  strains.   The  inhibitor  has  been 
identified  as  pyocyanin.   A  simple  method  for  preparation  and 
analysis  of  pyocyanin  was  developed.   It  was  prepared  in  60% 
yield  from  phenazine  methoxysulfate  by  a  photo-oxidation  proced- 
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ure  and  purified  by  silica  gel  chromatography.   Minitoring  was 
performed  by  thin-layer  chromatography.   Approximately  50%  of 
-elinieal  P.  aeruginosa  isolates  were  found,  to  produce  pyocyanin 
at  37°C.P.  morganii  strains  were  sensitive  to  16  to  64  times 
lower  concentrations  than  P.  mirabilis  and  P.  vulgaris. 

An  automated  despensing  and  inoculating  system,  the  MIC 
2000,  is  being  used  to  prepare  and  inoculate  microplates  that 
are  used  for  quantitative  antibiotic  susceptibility  testing  and/ 
or  bacterial  identification.   Schemata  have  been  developed  for 
the  identification  of  aerobic  gram  positive  cocci  and  gram  neg- 
ative bacilli;  the  susceptibility  profile  of  each  organism  to 
thirteen  antibiotics  is  also  determined  concomitantly.   The 
micromethod  as  compared  to  the  conventional  method  is  being  eval- 
uated . 
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SUMMARY   OF   WORK    (200  words   or   less  -   underline    keywords) 

"Normal"  microbiota  can  be  causative  agents  of  serious  infections  in  cancer 
patients  and  infection  prevention  or  elimination  is  essential.  The  objective  of 
this  study  is  to  evaluate  the  effectiveness  of  new  antibiotics  against  these  bac- 
teria. Four  new  cephalosporin- like  agents,  LY  127935,  HR  756.  C7174/E,  and 
T-1551  were  effective  inhibitors  of  P^.  aeruginosa.  HR  756  was  the  most  active 
against  the  enterobacteria.  LY  127935  and  T-1551  were  most  effective  against 
enterobacteria  that  were  resistant  to  cephalothin.  The  Enterobacteriaceae  were 
susceptible  to  BAYK  4999  and  thienamycin  as  was  P^.  aeruginosa  to  a  lesser  degree 
Cross-resistance  between  thienamycin  and  ticarcillin  and  mezlocillin  was  rare. 
Mezlocillin  was  still  active  against  most  genera.  The  use  of  mezlocillin  in  the 
patient  population  resulted  in  an  increased  incidence  of  mezloci 11  in-resistant 
strains.  Mezlocillin  resistance  can  be  due  to  beta  lactamase  production  or  in- 
trinsic resistance. 
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Microflora  that  are  considered  "normal"  in  the  host  with  intact  defense 
mechanisms  often  are  the  causative  agents  of  infections  in  cancer  patients 
with  compromised  defenses  and  the  prevention  or  elimination  of  these  infec- 
tions is  essential  as  an  adjunct  to  the  antitumor  therapy  of  "at  risk" 
patient  populations.  Newer  antimicrobial  agents  that  are  reported  to  have 
activity  against  a  broad  spectrum  of  microorganisms  such  as  £.  col i ,  J<.  pneu- 
moniae, Serratia  spp.  and  P^.  aeruginosa  are  continually  being  developed. 
This  study  is  designed  to  evaluate  the  in  vitro  effectiveness  of  the  avail- 
able compounds  against  these  infectious  agents. 

The  in  vitro  antibacterial  spectra  of  four  new  anti-pseudomonas  cepha- 
losporin-like  antibiotics,  LY  127935,  HR  756,  C7174/E,  and  T-1551,  and  a 
standard  cephalosporin,  cephalothin,  against  133  P^.  aeruginosa, 295  entero- 
bacteria,  and  47  S^.  aureus  was  determined  by  the  broth  microdilution  method. 
At  16  yg/ml,  C7174/E  inhibited  92%  of  P..  aeruginosa;  T-1551,  84%;  HR756, 
74%  and  LY  127935,  67%;  while  92%  to  98%  were  inhibited  at  64  yg/ml.  All  P. 
aeruginosa  strains  were  resistant  to  cephalothin.  Of  the  remaining  drugs, 
only  one  strain  was  resistant  to  all  agents,  and  another  to  all  but  T-1551. 
Fourteen  strains  were  resistant  to  both  LY  127935  and  HR  756  and  two  were 
resistant  to  C7174/E  and  T-1551.  Single  agent  resistance  was  observed  in  3 
(LY  127935)  and  4  (HR  756)  strains.  HR  756  was  the  most  active  against  the 
enterobacteria.  For  the  indole  positive  Proteus  spp.,  Enterobacter  spp,  and 
Serratia  spp.  that  are  usually  resistant  to  cephalothin,  LY  127935  and  T-155] 
were  equally  effective,  as  their  MICs  were  8  yg/ml  or  less.  C-7174/E  was 
only  slightly  more  active  than  cephalothin  against  these  strains.  Cephalo- 
thin was  the  most  active  against  S_.  aureus. 

The  semi -synthetic  penicillins,  BAYK  4999  was  also  tested  against  P^. 
aeruginosa,  E_.  coli ,  J<.  pneumoniae,  and  Serratia  spp.  BAYK  4999  was  inhibi- 
tory for  92%  of  j<.  pneumoniae  strains  at  25  yg/ml,  84%  of  Serratia  spp.  and  i 
83%  of  E.  coli  at  50  yg/ml  whereas  only  74%  of  P^.  aeruginosa  was  susceptible! 
at  the  Tatter  concentration. 

Thienamycin,  a  compound  reported  to  have  activity  like  the  semisynthe-  ■ 
tic  penicillins,  inhibited  90%  or  more  of  E^.  aerogenes ,  £.  cloacae,  Serratia) 
spp.,  and  J<.  pneumoniae  at  1.5  yq/ml ;  80%  of  indole  possible  Proteus  strains 
were  inhibited  by  10  yg/ml.  Ninety-five  percent  of  P^.  aeruginosa  were  sus- 
ceptible to  25  yg/ml  or  less  whereas  100  yg/ml  of  ticarcil  nn  and  mezlocillii 
was  required  to  inhibit  84%  and  87%  of  the  strains,  respectively.  Five 
strains  that  were  susceptible  to  thienamycin  were  resistant  to  both  ticar- 
cillin  and  mezlocillin.  An  additional  twelve  thienamycin-susceptible 
strains  were  resistant  to  either  ticarcil lin  (6)  or  mezlocillin  (6).  Only  , 
one  strain  was  resistant  to  all  three  agents. 

As  mezlocillin  was  being  used  for  leukemic  patients  on  the  empiric  an- 
tibiotic regimen,  bacteria  recovered  during  this  period  were  tested  for 
their  susceptibility  to  mezlocillin.  The  MIC  go-ioo  ^^^   Klebsiella  spp., 
Proteus  spp.  £.  aerogenes ,  P^.  aeruginosa,  S^.  aureus  and  group  D  streptococci 
was  50  yg/ml  or  less.  At  100  yg/ml,  only  77%  of  E_.  coli  and  Serratia  spp. 
and  84%  of  E.  cloacae  were  inhibited. 
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Eight  percent  of  the  486  test  organisms  were  resistant  to  mezlocillin.  This 
finding  reflects  a  decided  increase  in  resistant  organisms,  for  prior  to  the 
use  of  mezlocillin  -at-the  BCRP,  the  MIC  gxj-lnn  Qf  a-11- test- organisms-,  except 
Serratia  spp. ,  was  25  yg/ml  or  less;  also,  89%  of  Serratia  spp.  was  inhibit- 
ed by  100  yg/ml.  Preliminary  results  appear  to  indicate  that  resistance 
among  E_.  coli  strains  is  due  to  beta  lactamase  production  while  that  of  K.. 
pneumoniae  is  intrinsic.  Further  studies  on  the  mechanisms  of  mezlocillin 
resistance  are  in  progress. 

The  zones  of  inhibition  of  mezlocillin  discs  containing  30  yg  did  not 
correlate  with  the  MIC's  of  the  test  organisms.  Regression  curves  to  corre- 
late zones  of  inhibition  obtained  with  a  100  yg  disc  with  the  MIC's  are  in 
preparation. 
i 

Susceptibility  of  bacteria  recovered  from  patients  at  the  BCRP  to  piper- 
acillin and  nalixidic  acid  in  microdilutions  are  now  determined  on  a  routine 
basis. 

jPubli  cations: 

1 
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Moody,  M.R.,  Morris,  M.J.,  Young,  V.M.,  Moye,  L.A.III,  Schimpff,  S.C., 

and  Wiernik,  P.H.  Effect  of  two  cancer  chemotherapeutic  agents  on  the 

antibacterial  activity  of  three  antimicrobial  agents.  Antimicrobial 

Agents  and  Chemotherapy.  14:  737-742,  1978. 

Moody,  M.R.,  Young,  V.M.,  Schimpff,  S.C,  Purvis,  D.S.,  and  Wiernik,  P.H. 
In  vitro  antibacterial  activity  of  four  amino-glycosides  and  two  semisyn- 
thetic penicillins  on  fresh  clinical  isolates  from  cancer  patients. 
European  Journal  of  Cancer,  In  Press,  1979. 
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SUMMARY   OF   WORK    (200   words   or   less  -   underline    keywords) 

The  prophylactic  granulocyte  transfusion  trial  demonstrated  a  much  increased  rate  ( 
alloimmunization  in  granulocyte  recipients  suggesting  that  this  should  not  become  routii 
transfusion  practice.  Autologous  frozen  platelets  continue  to  be  a  major  part  of  tl 
transfusion  program  and  platelets  are  presently  being  frozen  from  patients  with  chron 
myelogenous  leukemia  for  use  in  the  blastic  phase  of  the  disease.  Fourteen  successf 
transfusions  of  platelets  frozen  for  more  than  three  years  has  been  carried  out.  C( 
collection  studies  has  demonstrated  that  platelets  collection  with  the  Haemonetics  Moc 
30  function  and  circulate  normally.  A  study  has  been  begun  of  lymphocyte  poor  platelets 
an  effort  to  demonstrate  whether  this  product  can  decrease  the  rate  of  alloimmunizatic 
It  has  been  demonstrated  that  one  hour  post  transfusion  platelet  counts  represents  a  simp 
and  accurate  diagnostic  tool  for  the  detection  of  alloimlnunization. 
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The  Cell  Component  Therapy  Section  is  organized  to  provide  platelets  and  granulocytes 
for  the  treatment  and  prophylaxis  of  hemorrhagic  and  infectious  complications  in; 
patients  with  leukemia,  lymphoma  and  other  types  of  solid  tumors  receiving  aggressive 
therapy.  In  addition  an  active  laboratory  focusing  on  various  aspects  of  platelet  and 
graniiocyte  function  is  in  operation. 

I.    Platelet  transfusion 

Approximately  12,000  units  of  platelet  concentrate  was  transfused  in  1978. 
Most  of  the  platelets  transfused  were  obtained  by  routine  plateletpheresis  of 
random    donors    performed    by    Community    Blood    and    Plasma    Service. 
Approximately  3500  units  of  platelets  were  collected  and  processed  by  the  Cell 
Component  Therapy  Section  and  consisted  of  HLA  matched  platelets,  platelets 
administered  with  granulocyte  transfusion  and  frozen  platelets.     Increased 
availability    of    HLA    matched   platelets   has    been    made   possible   by   the 
recruitment  by  the  Community  Blood  and  Plasma  Service  of  approximately  900 
HLA  matched  donors  resulting  in  a  total  number  of  about  1500  active  donors  at 
the  BCRP.    Platelet  cryopreservation  remains  one  of  the  major  investivgative 
and  clinical  interests  of  the  Section.    Autologous  frozen  platelet  transfusion 
has  now  become  a  routine  part  of  the  transfusion  support  of  patients  with 
leukemia   in  remission   and  approximately   800   units  of  autologous  frozen ; 
platelets   were  administered  in   1978.      The  overall  results  are  similar  to; 
previously  published  results   with   average   recovery  at   one  hour  equaling  i 
approximately  two-thirds  that  achieved  with  fresh  platelets.   The  procedure  is 
relatively    simple,    can    be    performed    by   non-research    technologists   and 
currently  is  available  on  a  7  day  a  week  basis.    Approximately  40%  of  the 
transfusion  requirements  of  patients  during  maintenance  and  initial  relapse  are 
now  supplied  by  autologous  frozen  platelets.   Platelets  are  also  being  obtained 
and  frozen  from  patients  with  chronic  myelogenous  leukemia  in  chronic  phase  i 
who  are  known  to  be  alloimmunized  and  are  expected  to  represent  transfusion  • 
support  problems  should  blast  crisis  develop.     One  such  patient  has  been 
supported  entirely  through  a  course  of  chemotherapy  for  blast  crisis  utilizing 
autologous  frozen  platelets  alone.    Functional  studies  of  these  platelets  are 
carried  out  prior  to  cryopreservation  because  of  the  known  platelet  function 
abnormality  found  in  some  myeloproliferative  disorders.    In  addition  to  the  i 
autologous  program  platelets  have  been  frozen  from  HLA  typed  donors  with  an  > 
emphasis  on  donors  who  are  known  to  be  effective  for  particular  patients.  The 
large  number  of  variables  which  may  affect  the  clinical  results  are  also  being 
analyzed.    Evaluations  of  platelet  count,  modal  platelet  volume  and  in  vitro 
platelet  function  have  not  been  predictive  of  subsequent  response  toTrozen 
platelets.      Careful   morphologic  evaluation  utilizing  phase  microscopy  has  i 
demonstrated  a  good  relationship  between  the  percent  of  discoid  forms  and  i 
subsequent  recovery.      Studies   will  be  initiated  using  platelet  populations 
separated  on  density  grandients  in  order  to  determine  whether  platelets  of 
different  size  and  age  have  different  tolerances  for  freezing  injury.  Lastly,  an 
analysis  was  undertaken  of  the  effect  of  the  duration  of  storage  time  on  the 
post   transfusion  recovery   of   frozen  platelets.      Fourteen   transfusions  of 
platelets  which  were  frozen  in  excess  of  three  years  were  compared  to  fresh 
transfusions  administered  to  the  same  recipients.    One  hour  recovery  of  the 
frozen  platelets  was  approximately  50%  of  that  of  the  fresh  platelets  with 
slightly  lower  recoveries  at  24  hours.     These  studies  indicate  that  storage 
duration  does  not  ^pear  to  be  the  dominant  factor  in  determining  the  outcome 
of  frozen  platelet  transfusion. 
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A  comparison  of  the  in  vivo  effectiveness  of  platelets  obtained  with  the  Model 
30  Blood  Processor  was  performed.  Utilizing  the  same  donor  recipient  pairs  it 
was  demonstrated  that  platelets  from  the  Model  30  produced  identical  post 
transfusion  results  as  platelets  obtained  from  the  same  donors  using  standard 
manual  bag  techniques.  This  study  confirms  our  clinical  impression  of  the 
overall  effectiveness  of  this  blood  product.  In  addition  it  was  demonstrated 
that  the  Model  30  is  a  much  more  effective  technique  with  yields  averaging 
approximately  30%  more  for  a  given  period  of  donor  collection. 

Another  major  interest  of  this  Section  has  been  in  the  treatment  and 
prevention  of  alloimmunization  in  recipient  of  platelet  transfusion.  It  was 
documented  that  post  transfusion  counts  obtained  one  hour  after  transfusion 
are  a  reliable  diagnostic  tool  in  distinguishing  alloimmunization  from  other 
causes  of  acclerated  platelet  destruction.  With  the  exception  of  massive 
splenomegaly  and  hypotensive  bacteremia  shock,  alloimmunization  appears  to 
be  the  only  clinical  cause  for  the  absence  of  post  transfusion  increments  at  one 
hour.  The  value  of  HLA  matched  platlets  in  such  alloimmunized  patients  has 
been  repeatedly  confirmed.  Analysis  of  approximately  700  such  transfusions  is 
currently  underway  in  order  to  determine  the  value  of  matching  for  cross 
reactive  antigens,  the  importance  of  antigens  not  expressed  on  platelets  and 
the  potential  value  of  measuring  the  level  of  lymphocytotoxic  antibody.  A 
study  is  also  in  progress  of  a  group  of  patients  who  have  failed  to  become 
alloimmunized  in  an  effort  to  determine  whether  any  clinical  features  are 
present  which  can  be  capitalized  upon  to  prevent  alloimmunization.  In 
addition,  a  prospective  randomized  study  has  been  begun  which  is  attempting 
to  test  whether  the  removal  of  contaminating  leukocytes  from  platelet 
concentrate  wiU  serve  to  decrease  the  rate  of  alloimmunization.  All  patients 
receiving  initial  induction  therapy  for  ANLL  are  randomized  to  receive  either 
platelet  concentrates  or  platelets  rendered  relatively  leukocyte  free 
(decreased  by  greater  than  85%  by  centrifugation  at  1000  rpm's  for  10 
minutes).  Twenty-five  patients  have  been  randomized  to  date  and  it  is 
ejqpected  than  another  twenty-five  patients  will  be  studied  during  the  next  six 
to  eight  months  which  should  suffice  to  complete  the  study.  An  analysis  was 
undertaken  of  the  transfusion  supportive  care  requirements  of  patients 
receiving  induction  chemotherapy  on  BCRP  protocol  7405.  An  average  of  ten 
platelet  transfusions  consisting  of  the  total  of  approximately  70  units  were 
required  in  induction  therapy.  Twenty-eight  percent  of  the  patients  received 
HLA  matched  platelets  and  a  similar  percentage  required  granulocyte 
transfusion.  More  recently  a  smaller  number  of  patients  have  required 
granulocyte  trsinsfusion  during  induction  therapy  possibly  because  of  shorter 
periods  of  aplasia  with  the  current  regimens. 

n.  Granulocyte  transfusion 

Therapeutic  granulocyte  transfusions  are  now  administered  early  in  the  course 
of  serious  infection  as  possible,  particularly  in  patients  with  pneumonia  smd/or 
gram  negative  bacteremia  in  whom  long  periods  of  marrow  aplasia  are 
anticipated.  An  analysis  of  gram  negative  bacteremias  occurring  in  BCRP 
patients  over  the  last  five  years  has  demonstrated  a  recovery  rate  of  55%  even 
in  patients  who  fail  to  develop  marrow  recovery  within  two  weeks.  Therefore 
not  all  such  patients  with  gram  negative  bacteremia  and  granulocytopenia 
require  granulocyte  transfusion  and  clinical  guidelines  have  been  utilized  to 
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determine  potential  granulocyte  recipients. 

A  study  of  the  potential  protective  role  of  prophylactic  granulocyte 
transfusion  during  initial  induction  therapy  of  ANLL  was  completed.  A  total 
of  twenty  patients  was  randomized  on  the  study  to  receive  either  every  other 
day  platelet  and  granulocyte  transfusion  or  platelet  transfusion  alone  on  a 
similar  schedule.  The  patient  characteristics  were  similar  in  both  groups  as 
was  the  complete  response  rate.  No  severe  bacterial  infections  occurred  in 
either  group  although  three  fungal  infections  occurred  in  the  control  group.  It 
is  unclear  whether  this  represented  a  protective  effect  of  the  granulocytes 
because  of  the  increased  incidence  of  Aspergillus  infections  which  had  been 
seen  in  our  unit  due  to  an  environmental  source.  What  was  of  significance  was 
the  increased  rate  of  transfusion  reactions,  lymphocytotoxic  antibody  and 
alloimmunization  in  the  granulocyte  recipients.  TWs  difference  was  clinically 
and  statistically  significant  and  prompted  an  earlier  than  contemplated 
termination  of  the  study.  It  was  concluded  that  the  possible  decreased  rate  of 
infection  acquisition  was  not  of  sufficient  consequence  to  warrant  the 
increased  patient  morbidity  from  transfusion  reaction  (including  the 
development  of  a  pulmonary  infiltrate  in  one  patient)  and  the  subsequent 
difficulties  in  management  due  to  alloimmunization.  Techniques  were 
developed  in  the  lab  for  the  relative  purification  of  granulocytes  for  labeling 
with  Indium-oxine.  Two  in  vivo  studies  have  been  carried  out  and  in  one  of 
these  migration  to  an  infected  site  in  the  groin  seems  to  have  been 
demonstrated.  Further  studies  are  contemplated  which  will  also  measure 
migration  of  labeled  granulocytes  to  skin  chambers.  A  standardized  technique 
of  skin  chamber  placement  with  reproducible  results  in  normals  has  been 
developed. 

m.  Laboratory  function 

a.  Lymphocyte  and  blast  collection 

b.  Collection  and  cryopreservation  of  blast  from  patients  with  leukemia  for 
immunotherapy 

c.  Therapeutic  plasmapheresis  of  selected  patients.  Patients  with  myasthenia 
gravis  and  recurrent  ascending  myelitis  have  been  carried  out  in  cooperation 
with  the  Department  of  Neurology. 
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SUMMARY   OF   WORK    (200   words   or   less  -   underline    keywords) 

The  objective  of  this  project  is  to  provide  an  efficient  and  rapid  method  of  automated 
collecting  of  data  concerning  the  clinical  trials  of  experimental  drugs. 

The  system  of  computer  processing  of  drug  administration  information  provides 
accurate  periodic  summaries  of  all  BCRP  patients'  drug  therapy.  Each  drug  card  is  typed 
containing  the  name  of  the  drug,  dose,  route  of  administration,  frequency,  date,  and 
patient's  name  and  medical  record  number.  Each  card  also  contains  the  direct 
administration  record  as  charted  by  the  nurses  at  the  time  of  administration.  These  cards 
are  processed  by  opticed  character  recognition  and  a  weekly  summary  of  all  drugs  ordered 
and  their  administration  record,  organized  by  patient  and  by  problem,  are  produced. 

This  system  fulfills  all  the  requirements  of  drug  ordering,  administration  and  recording 
in  addition  to  providing  machine-readable  data  for  computer  input.  This  system  eliminates 
the  transcription  operations  usucilly  associated  with  preparation  of  input  for  computers  and 
provides  a  data  pool  for  clinical  studies. 
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The  objective  of  this  project  is  to  provide  an  efficient  and  rapid  method  of 
collecting  data  concerning  the  clinical  trials  of  experimental  drugs.  This  is  being 
studied  by  a  computerized  method  of  ordering  and  recording  all  drug  therapy. 

A  system  of  processing  drug  administration  information  provides  accurate,  weekly 
summaries  of  each  patient's  complete  drug  therapy.  The  physician  writes  each  drug 
order  directly  on  a  medication  card,  producing  three  copies:  the  pharmacy  copy  (for 
entry  to  a  patient's  drug  profile),  a  copy  for  medical  records  and  a  copy  for  automated 
analysis.  The  nurse  charts  medications  given  directly  on  the  first  copy  of  the  drug  form  i 
at  the  time  of  drug  administration.  This  data  is  read  weekly  by  optical  character! 
recognition.  The  data  is  collated  and  patient  drug  summaries  are  printed  listing  drug.j 
dose,  total  dose,  frequency  of  administration  and  a  daily  record  of  administration  on 
omission  of  each  drug.  A  monthly  drug  utilization  report  is  also  obtained  as  a  by-; 
product. 

The  problem  number  and  statement  according  to  the  Weed's  problem  oriented: 
health  record  system  has  been  incorporated  into  the  form  which  allows  each  drug  to  be: 
listed  by  problem  number  on  the  weekly  drug  summary  for  each  patient.  Space  on  the! 
drug  form  has  also  been  allotted  for  the  patient's  height,  weight,  and  body  surface  area. 
This  gives  the  pharmacist  enough  data  to  recalculate  all  drug  doses  listed  in  research 
protocols.  Not  only  does  this  recalculation  protect  the  patient,  but  it  also  protects  thei 
research  environment  by  insuring  the  accuracy  of  all  doses  administered.  This  system 
fulfills  all  the  requirements  of  drug  ordering,  administration,  and  recording,  in  addition^ 
to  providing  machine-readable  data  for  computer  input.  The  summaries  are  checked  byt 
the  pharmacists,  and  become  a  permanent  record  of  drug  therapy  both  in  the  patient's! 
chart  and  in  the  pharmacy.  This  system  eliminates  the  transcription  operations  usually! 
associated  with  preparation  of  input  for  computers,  and  provides  a  data  pool  for  cliniced 
studies,  analyzing  drug  effect,  toxicity,  and  drug  interaction.  This  system  has  reduced 
errors  in  drug  administration  and  has  increased  staff  awareness  of  the  problems  inherent 
in  quality  drug  administration.  A  complete  list  of  all  drugs  administered  to  the  patient 
are  recorded  by  problem  numbers  in  a  concise  and  orderly  fashion  in  the  patient  chart.i 
This  system,  as  outlined,  has  provided  a  more  comprehensive  and  efficient  record  of 
cancer  chemotherapy  drug  trials. 
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SUMMARY  OF  WORK  (200  words  or  less  -  underline  keywords) 

The  purpose  of  this  project  is  to  have  a  pharmacist  interview  all  patients  referred  to 
the  BCRP  to  obtain  a  complete  drug  and  allergy  history. 

Three  major  areas  of  medication  history  are  investigated:  prescription  medications, 
over-the-counter  (OTC)  medications,  and  previous  allergic  reactions  The  original  copy  of 
the  interview  report  is  placed  in  the  history  section  of  the  patient's  hospital  chart. 
Duplicate  copies  are  retained  in  the  patient's  drug  profiles  in  the  pharmacy.  The 
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sheet  of  the  patient's  chart.  All  medications  brought  to  the  hospital  by  the  patient  are 
obtained  at  the  tinrve  of  the  interview  and  are  stored  in  the  pharmacy  during  the  period  of 
hospitalization. 

In  addition,  new  outpatients  to  BCRP  are  also  interviewed  by  the  pharmacist  as  they 
receive  their  first  outpatient  prescriptions.  These  interviews  have  provided  the  pharmacist 
with  patient  contact  at  the  time  of  admission  which  has  increased  the  pharmacist's 
awareness  of  patient  care.  These  interviews  have  also  yielded  information  useful  in  the 
care  of  the  patient. 
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The  purpose  of  this  project  is  to  have  a  pharmacist  interview  all  patients  referred 
to  the  BCRP  to  obtain  a  complete  drug  and  allergy  history. 

A  guideline  for  the  interview  has  been  developed  which  investigates  three  major 
areas:  prescription  drugs,  over-the-counter  (OTC)  drugs  and  allergy/sensitivity  history. 
AU  pertinent  information,  particularly  regarding  allergy  history,  is  brought  to  the  direct 
attention  of  the  physician.  The  pharmacist  is  also  responsible  for  placing  all  known 
allergic  reaction  information  on  the  problem  sheet  of  the  patient's  chart  and  on  the  i 
front  of  the  patient's  Kardex.  The  information  obtained  from  the  interview  is  placed  in 
the  history  section  of  the  patient's  chart.  Duplicate  copies  are  retained  in  the  patient's 
drug  profiles  in  the  pharmacy. 

AU  medications  brought  to  the  hospital  by  the  patient  are  obtained  at  the  time  of: 
the  interview  and  are  stored  in  the  pharmacy  during  the  period  of  hospitalization. 

The  outpatient  pharmacist  obtains  the  same  drug  and  allergy  history  information  on; 
new  outpatients  to  BCRP  at  the  time  they  receive  their  initial  prescriptions.  These; 
interviews  have  yielded  information  not  obtained  by  other  members  of  the  health  care' 
team  which  has  been  of  patient  care  value. 

The  drug  and  allergy  interview  by  the  pharmacist  has  become  an  integral  part  of 
the  clinical  program.  The  present  project  will  be  continued. 
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JMMARY  OF  WORK  (200  words  or  less  -  underline  keywords) 

The  objective  of  this  study  is  to  determine  the  role  of  the  pharmacist  in  the  patient 
:are  area,  and  as  a  member  of  the  health  care  team  actively  contributing  to  the  patient's 
are  and  research  efforts. 

!  The  pharmacist  has  proven  that  he  can  be  patient-oriented.  The  pharmacist,  utilizing 
;iew  methods,  has  become  a  valuable  member  of  the  research  health  care  team  contributing 
lirectly  to  patient  care.  The  following  has  been  accomplished:  improved  chemotherapy 
ecords,  monitored  chemotherapy  orders  against  protocols,  improved  drug  prescribing 
ractices  by  the  promotion  of  rational  and  safe  drug  use,  the  prevention  of  potential  drug- 
rug  interactions,  the  detection  and  prevention  of  adverse  drug  reactions,  the  detection  of 
rug-induced  laboratory  test  abnormalities,  the  detection  of  possible  drug-induced  disease, 
he  provision  for  easily  accessible  drug  information,  the  continuation  of  education  for 
arious  members  of  the  health  care  team,  counseling  of  the  patient  on  proper  use  of  drugs, 
nd  the  detection  and  prevention  of  intravenous  admixture  incompatibilities. 
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The  objective  of  this  study  is  to  determine  the  role  of  the  pharmacist  in  a  research- 
patient  care  area. 

The  pharmacist  is  located  in  the  midst  of  the  patient  care  area  in  order  to  allow 
him  to  investigate  new  concepts,  approaches,  and  research  opportunities  to  aid  in  the 
care  of  the  patient.  The  pharmacist  attends  morning  and  evening  ward  rounds  and 
infectious  disease  rounds,  reviews  charts,  interviews  patients  and  is  familiar  with  the 
patients'  condition.  Pharmacy  rounds  are  convened  immediately  after  the  morning 
medical  rounds.  All  pharmacists  attend,  as  all  new  problems  are  reviewed.  This 
provides  the  pharmacists  with  all  of  the  patient  current  problems;  therefore,  he  can; 
intelligently  discuss  therapy  problems  with  the  patient's  physicians  during  the  working 
day.   With  this  information,  he  can  also  provide  the  staff  with  unsolicited  information. 

An  integral  part  of  this  service  is  the  therapy  surveillance  system.  The  nucleus  ofi 
the  drug  surveillance  system  is  the  individual  patient  drug  profile  and  investigational 
drug  record.  The  pharmacist  receives  a  direct  copy  of  the  physican's  drug  order  and 
transcribes  it  to  the  patient's  drug  profile  and  chemotherapy  record.  The  drug  record 
includes  the  patient's  name,  primary  and  secondary  problems,  physician's  name,  known 
allergies  or  idiosyncrasies  and  all  drug  orders.  The  pharmacist  reviews  each  new  drug 
order  for  completeness  and  recalculates  all  protocol  drug  dosages  and  then  reviews  the 
drug  profile  against  the  new  order  for  drug  interactions,  laboratory  problems,  dietary 
problems,  and  possible  adverse  drug  reactions.  Problems  are  brought  to  the  physicians 
attention.  The  drugs  are  then  dispensed  through  a  unit  dose  system  which  provides 
accurate  records.  All  returned  doses  to  the  pharmacy  are  investigated  for  reason  oi 
non-compliance.  The  monitoring  system  includes  evaluating  the  necessity  of  continuec 
medication  orders. 

The  pharmacist  has  shown  that  he  can  be  patient  oriented.  The  pharmacist,! 
utilizing  the  above  methods,  has  become  a  valuable  member  of  the  research  health  car€i 
team  and  contributes  directly  to  the  care  of  the  patient.  The  following  has  been 
accomplished:  improved  chemotherapy  records,  monitored  chemotherapy  orders  against 
protocols,  improved  drug  prescribing  practices  by  promoting  the  safe  and  rational  use  oJ 
drugs,  the  prevention  of  potential  drug-drug  interactions,  the  detection  and  preventior 
of  adverse  drug  reactions,  the  detection  of  drug-induced  laboratory  test  abnormalities, 
the  detection  of  possible  drug-induced  diseases,  the  provision  of  easily  accessible  druj 
information,  counseling  of  the  patient  on  proper  use  of  drugs,  and  the  detection  anc 
prevention  of  intravenous  admixture  incompatibilities.  This  has  reduced  drug  exposure 
to  the  patient,  decreased  nursing  and  pharmacy  time  spent  administering  and  preparing 
drugs,  and  reduced  cost. 

A  higher  quality  of  drug  prescribing  and  reduced  medication  errors  has  contributec 
toward  better  research/patient  care  and  has  enhanced  the  quality  of  the  research  data. 

Drug  information  is  becoming  a  major  by-product  of  locating  the  pharmacist  in  the 
patient  care  area.  This  information  is  being  requested  by  all  members  of  the  heaW 
care  team.  Continuing  education  is  also  involved  in  this  process  of  providing  dru^ 
information.  The  impact  of  this  service  will  continue  to  be  studied  by  the  audit  process 
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The  pharmacist  is  making  rounds  with  a  nurse  to  improve  compliance  of  patients 
taking  non-absorbable  oral  antibiotics  and  other  medications.  A  pharmacist  is  doing 
ludiograms  of  patients  receiving  potentially  ototoxic  agents. 

i       Present  studies  will  be  continue,  and  additional  methods  to  improve  patient  care 
iviil  be  further  researched. 

i 
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SUMMARY  OF  WORK  (200  words  or  less  -  underline  keywords) 

The  purpose  of  this  work  is  to  improve  patient  care  through  a  new  drug  delivery  system 
and  to  provide  more  accurate  information  regarding  the  disposition  of  drugs. 

The  two  systems,  unit-dose  and  I.V.  admixture,  have  proven  to  be  advantageous  over 
previous  drug  distribution  systems.  They  have  placed  the  drug  preparation  and  distribution 
in  the  hands  of  the  pharmacist.  These  systems  have  accomplished  the  following:  reduced 
medication  errors,  reduced  medication  cost,  enhanced  the  pharmacist  as  a  drug  information 
consultant  by  relating  him  more  closely  to  the  patient,  reduced  the  possibility  of 
contamination  of  the  drug,  permitted  nurses  to  use  time  more  effectively  in  direct  patient 
care,  and  in  general  allows  the  hospital  to  demonstrate  control  over  the  distribution  of  all 
drugs.  In  addition,  the  pharmacist  has  instituted  record  systems  that  have  improved 
retrieval  of  the  patient's  drug  records. 
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The  objective  is  to  improve  patient  care  through  a  new  drug  delivery  system  and  to 
provide  more  accurate  information  regarding  the  disposition  of  drugs. 

A  unit  dose  of  medicine  is  a  single  dose  of  medicine  packaged  for  an  individual 
patient.  This  single  dose  package  is  labeled  with  a  name,  strength,  and  control  number 
of  the  drug,  and  it  is  ready  to  be  administered  to  the  patient.  These  drugs  are  ordered 
by  the  physician  and  they  are  placed  in  the  individual  patient's  drawer  of  a  medication 
cart  by  the  pharmacist.  This  cart  is  designed  so  that  there  is  a  single  drawer  for  each 
patient's  drug.  All  of  the  parenteral  products  are  prepared  aseptically  in  a  laminar  air 
flow  environment,  and  are  dispensed  in  a  clearly  labeled  ready-to-use  form.  Parenteral 
products  are  prepared  for  not  more  than  a  24-hour  period  to  ensure  full  potency.  The 
parenteral  drugs  are  not  placed  in  this  cart.  They  are  carried  directly  to  a  refrigerator 
in  the  nursing  unit.  Control  procedures  for  checking  the  composition  of  the  product! 
prepared,  and  for  monitoring  bacterial  and  particuiate  matter  contamination  of  theses 
preparations  have  been  instituted.  Pertinent  information  regarding  the  drugs  dispensed( 
is  recorded  on  specially  designed  forms  that  are  filed  according  to  the  patient's  name. 
This  information  is  also  recorded  by  drug  and  lot  number  for  each  investigational  agent.  I 

The  two  systems,  unit-dose  and  I.V.  admixture,  have  proven  to  be  advantageous 
over  the  old  ward  stock  system  of  drug  distribution.  They  have  placed  the  preparation! 
and  distribution  in  the  hands  of  the  pharmacist.  These  systems  have  accomplished  the 
following:  reduced  medication  errors,  reduced  medication  cost,  enhanced  the 
pharmacist  as  a  drug  information  consultant  by  relating  him  more  closely  to  the  patient, 
reduced  the  possibility  of  contamination  of  the  drug,  and  it  permits  nurses  to  use  time 
more  effectively  in  direct  control  over  the  distribution  of  all  drugs,  and  in  genera) 
allows  the  hospital  to  demonstrate  control  over  the  distribution  of  all  drugs.  Ir 
addition,  the  pharmacist  has  instituted  record  systems  that  have  improved  retrieval  o) 
the  patient's  drug  record.  Physicians  utilize  these  records  daily  in  ordering  medications 
for  patients  and  have  found  them  to  be  a  useful  and  accurate  source  of  information. 

During  the  past  12  months,  the  pharmacy  section  has  dispensed  approximatelv 
205,295  oral  doses  of  medication  to  inpatients,  44,789  I.V.  admixtures,  15,355  doses  o 
parenteral  investigational  cancer  chemotherapeutic  agents,  and  4,474  sundry  sterili 
preparations. 

By  reducing  medication  errors  and  improving  the  accuracy  of  the  records  o 
disposition  of  cancer  chemotherapeutic  agents  and  the  other  unit  dose  drugs,  the  qualit; 
of  patient  care  has  increased.  These  delivery  systems  have  been  integrated  with  tW 
development  of  the  Clinical  Research  Pharmacy  Section  which  is  providing  the  patienti 
with  better  care;  thus,  the  research  drug  data  will  be  improved. 
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SUMMARY   OF   WORK    (200   words   or   less   -   underline    keywords) 

The  objective  of  this  project  is  to  prepare  referenced  summarized  pharmacologic 
information  which  is  readily  retrievable  at  the  touch-sensitive  cathode  ray  screen  terminal 
located  at  the  BCRP  nursing  station. 

Current  literature  is  reviewed  to  obtain  accurate  and  complete  drug  information  on 
antineoplastic  agents.  The  standardized  format  consists  of  separate  display  pages  for 
information  as  follows:  DRUG  NAME,  CHECK  PROBLEM  LIST  FOR,  SIDE  EFFECTS  TO 
WATCH  FOR,  DRUG  INTERACTIONS,  TEST  INTERFERENCES,  USUAL  DOSAGE, 
PHARMACEUTICAL  DATA,  MECHANISM  OF  ACTION,  AND  METABOLISM  AND 
EXCRETION.  Reference  codes  are  included  with  all  pages  of  information,  which  may  be 
further  explored  by  contacting  either  the  Clinical  Research  Pharmacy  Section  of  the  BCRP 
or  the  PROMIS  Laboratory,  University  of  Vermont.  After  completion,  display  sequences 
are  sent  to  the  PROMIS  laboratory  to  be  audited  for  accuracy,  completeness,  and 
correctness  of  clinical  judgement  before  being  entered  into  the  computerized  system. 

The  completed  antineoplastic  drug  displays  provide  ready  access  to  referenced 
summaries  of  the  current  medical  literature.  They  form  an  integral  part  of  the 
contribution  to  improved  patient  care  and  improved  medical  records  played  by  the  PROMIS 
system. 
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The  objectives  of  this  project  are  to  prepare  referenced  summarized  pharmacologic 
information  which  is  readily  retrievable  at  the  touch-sensitive  cathode  ray  screen 
terminal  located  at  the  BCRP  nursing  station.  These  displays  are  to  be  complete, 
concise,  and  accurate  summaries  of  currently-available  literature.  Additional  antineo- 
plastic drugs  are  added  to  ttie  computerized  drug  displays  already  on  file  with  the 
PROMIS  system,  Burlington,  Vermont. 

Current  literature  is  reviewed  to  obtain  accurate  and  complete  drug  information  on 
antineoplastic  agents.  This  information  is  then  organized  to  a  specific  format  to 
conform  with  the  over  20,000  displays  currently  included  in  the  PROMIS  system.  The 
standardized  format  consists  of  separate  display  pages  for  information  as  follows: 
DRUG  NAME,  CHECK  PROBLEM  LIST  FOR,  SIDE  EFFECTS  TO  WATCH  FOR,  DRUG 
INTERACTIONS,  TEST  INTERFERENCES,  USUAL  DOSAGE,  PHARMACEUTICAL 
DATA,  MECHANISM  OF  ACTION,  AND  METABOLISM  AND  EXCRETION.  Reference 
codes  are  included  with  all  pages  of  information,  which  may  be  further  explored  by 
contacting  either  the  Clinical  Research  Pharmacy  Section  of  the  BCRP  or  the  PROMIS 
Laboratory,  University  of  Vermont.  After  completion,  display  sequences  are  sent  to  the 
PROMIS  Laboratory  to  be  audited  for  accuracy,  completeness,  and  correctness  of 
clinical  judgement  before  being  entered  into  the  computerized  system.  Previously 
entered  data  may  be  updated  as  necessary  by  providing  the  new  information  and 
references  to  the  PROMIS  laboratory  for  incorporation. 

The  completed  antineoplastic  drug  displays  provide  ready  access  to  referenced 
summaries  of  the  current  medical  literature.  They  form  an  integral  part  of  the 
contribution  to  improved  patient  care  and  improved  medical  records  played  by  the 
PROMIS  system. 
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SUMMARY   OF   WORK    (200   words   or   less  -   underline    keywords) 

The  objectives  of  this  project  are  to  provide  optimal  patient  care  through  the 
pharmacist's  use  and  maintenance  of  an  individual  outpatient  drug  profile  to  provide 
necessary  drug  information  and  administration  instructions  to  outpatients,  and  to  dispense 
prescriptions  to  outpatients. 


When  the  pharmacist  receives  the  prescriptions  from  an  outpatient,  he  reviews  them 
for  completeness  and  against  any  previously  prescribed  drugs  for  drug-drug  interactions  and 
any  known  allergies.  This  new  prescription  information  is  then  added  to  the  outpatient  drug 
profile.  When  a  patient  is  admitted  or  discharged,  the  outpatient  profile  serves  as  a 
method  by  which  the  pharmacist  may  verify  that  necessary  medications  are  continued.  The 
prescriptions  will  then  be  prepared  and  dispensed,  with  the  pharmacist  advising  the  patient 
of  common  side  effects  and  specific  administration  instructions.  Patient  compliance  is 
stressed  by  the  pharmacist. 
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The  objectives  of  this  project  are  to  provide  optimal  patient  care  through  the 
pharmacist's  use  and  maintenance  of  an  individual  outpatient  drug  profile,  to  provide 
necessary  drug  information  and  administration  instructions  to  outpatients,  and  to 
dispense  prescriptions  to  outpatients.  These  studies  will  include  a  method  of  best 
detecting  drug-drug  interactions,  drug-food  interactions,  and  known  patient  allergies 
prior  to  dispensing  the  drug  to  the  patient.  Also,  the  m.ost  appropriate  and  efficient 
method  of  utilizing  the  outpatient  drug  profile  is  to  be  determined. 

New  patients  will  be  interviewed  by  the  pharmacist  to  determine  prior  drug  usage 
and  any  known  allergies  or  sensitivities.  Any  relevant  information  found  is  included  in 
the  appropriate  area  of  the  outpatient  drug  profile  as  well  as  its  being  brought  to  the 
attention  of  the  physician. 

When  a  prescription  is  received  by  the  pharmacist,  he  reviews  it  for  completeness, 
and  rational  drug  therapy  as  well  as  checking  it  against  the  outpatient  drug  profile  for 
drug-drug  interactions  and  allergy  information.  Any  changes  in  therapy  particularly 
regarding  antineoplastic  therapy,  are  verified  with  the  physician.  Several  inadvertant 
changes  with  potentially  serious  consequences  have  been  averted  by  this  method.  In 
addition,  any  situations  where  prescriptions  are  not  written  that  should  have  been, 
particularly  with  chronic  medications,  are  investigated. 

When  a  patient  is  admitted  or  discharged,  the  outpatient  drug  profile  serves  as  a 
method  by  which  the  pharmacist  may  verify  that  necessary  medications  are  continued. 

The  outpatient  profile  is  useful  in  providing  answers  to  questions  from  physicians 
concerning  previous  outpatient  medications. 

The  patient  will  be  advised  by  the  pharmacist,  at  the  time  of  dispensing,  of 
common  side  effects,  drug-drug  interactions,  drug-food  interactions,  and  specific 
administration  instructions,  to  ensure  optimal  effectiveness  from  the  medications. 
During  the  past  12  months,  the  pharmacy  section  has  provided  this  advise  foi>  14,168 
prescriptions.  Reference  standards  for  patient  consultation  are  being  prepared  by  the 
pharmacist,  particularly  in  the  area  of  antineoplastic  agents.  The  importance  of  patient 
compliance  is  stressed  by  the  pharmacist.  When  follow-up  instructions  indicate  poor 
patient  compliance,  the  pharmacist  promptly  notifies  the  physician. 

Results  indicate  proper  use  of  this  individual  outpatient  profile  increases  proper 
utilization  of  outpatient  prescriptions  and  increased  patient  compliance. 
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SUMMARY   OF   WORK   (200   words   or   less  -   underline    keywords) 

The  purpose  of  this  study  is  to  promote  optimal  patient  care  through  appropriate 
utilization  of  the  outpatient  drug  profile.  The  process  audited  is  the  pharmacist's 
completion  and  utilization  of  the  outpatient  drug  profile.  The  audit  criteria  previously 
defined  as  audit  standard,  method,  interval,  audit  form,  and  feedback  system  were  used. 

A  fourth  of  31  randomly  selected  outpatient  profiles  was  performed.  Several 
observations  were  made,  including:  prescription  entries  in  the  profile  were  being  completed 
appropriately  in  93%  of  the  instances;  9it%  of  drugs  written  on  research  protocols  were 
recorded  in  the  appropriate  log  records;  8'^%  of  the  prescriptions  were  dispensed  with  an 
indication  if  a  consultation  was  performed  by  the  pharmacist. 

Several  recommendations  were  made  to  the  Clinical  Research  Pharmacy  Section  staff, 
based  upon  the  results  of  this  audit,  to  improve  the  utilization  of  the  outpatient  drug 
profile. 
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The  purpose  of  this  study  is  to  promote  optimal  patient  care  through  appropriate 
utilization  of  the  outpatient  drug  profile. 

Outpatient  drug  profiles  are  randomly  selected  and  audited  against  the  previously 
established  audit  criteria,  including  audit  standard,  audit  method,  audit  interval,  audit 
form,  and  feedback  system.  Each  profile  prescription  entry  is  evaluated  and  analyzed 
against  the  audit  criteria  for  completeness,  rational  drug  therapy  and  research 
protocols. 

A  fourth  audit  of  31  randomly  selected  outpatient  profiles  was  performed.  Several 
observations  were  made,  including:  prescription  entries  in  the  profile  were  being 
completed  appropriately  in  93%  of  the  instances;  94%  of  drugs  written  on  research 
protocols  were  recorded  in  the  appropriate  log  records;  84%  of  the  prescriptions  were 
dispensed  with  an  indication  if  a  consultation  was  performed  by  the  pharmacist. 

The  results  of  each  audit  are  reviewed  with  the  Clinical  Research  Pharmacy 
Section  staff  to  discuss  methods  of  improvement  in  the  utilization  of  the  outpatient 
drug  profile  to  promote  optimal  patient  care. 

This  study  will  continue  with  additional  audits  to  be  performed  periodically.  The 
results  of  subsequent  audits  will  be  compared  against  previous  ones  to  determine  if 
improvement  has  occurred. 
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SUMMARY   OF   WORK    (200   words   or   less   -   underline    keywords) 

The  Clinical  Research  Pharmacy  Section  of  the  BCRP  has  joined  with  the  University  of 
Maryland  School  of  Pharmacy  in  establishing  a  clinic cd  clerkship  in  oncology  for  students 
obtaining  their  Doctor  of  Pharmacy  Degree.  This  clerkship  is  an  elective  four  week 
rotation. 

The  objective  is  to  provide  a  clinicad  experience  in  oncology.  The  students  are  to 
understand  the  criteria  for  oncology  research/treatment  protocols;  i.e.,  patient  selection, 
study  design  and  evaluation  of  study.  They  will  gain  experience  in  cancer  therapy, 
toxicities,  and  the  management  of  non-neoplastic  concurrent  medical/social  problems. 

The  pharmacy  student  should  gain  experience  in  both  the  inpatient  and  ambulatory 
areas. 
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'1  he  Clinical  Research  Pharmacy  Service  has  joined  with  the  University  of  Maryland 
School  of  Pharmacy  in  establishing  a  clinical  clerkship  in  oncology  for  students 
obtaining  their  Doctor  of  Pharmacy  Degree.  This  clerkship  is  an  elective  four  week 
rotation. 

'f'he  objectives  are  to  provide  a  clinical  experience  in  oncology.  The  students  are  to 
understand  the  criteria  for  oncology  research/treatment  protocols;  i.e.,  patient 
selection,  study  design  and  evaluation  of  study.  They  will  gain  experience  in  cancer 
therapy,  toxicities  and  the  management  of  non-neoplastic  concurrent  medical/social 
problems.  They  will  learn  the  effective  and  reliable  reference  sources  for  the  most 
current  information  on  cancer  chemotherapy. 

These  students  will  be  directed  through  the  Clinical  Research  Pharmacy  Service 
with  support  from  the  Clinical  Oncology  Branch. 

This  program  had  six  rotations  during  the  past  year  and  will  continue  for  further 
evaluation. 
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SUMMARY  OF   WORK   (200  words   or  less  -  underline   keywords) 

The  purpose  of  this  study  is  to  evaluate  the  feasibility  of  pharmacist  performed 
audiometric  monitoring  of  patients  who  are  receiving  potentially  ototoxic  therapy. 

Patients  receiving  potentially  ototoxic  drugs  have  baseline  pure  tone  audiograms 
performed  by  the  pharmacist  utilizing  a  portable  audiometer.  A  follow-up  audiogram  is 
obtained  at  the  completion  of  therapy.  All  abnormal  follow-up  audiograms  are  noted  and 
brought  to  the  attention  of  the  physician.  Additional  follow-up  audiograms  are  scheduled  in 
those  patients  with  abnormal  results  to  determine  the  reversibility  of  the  toxicity. 

This  function  has  allowed  the  pharmacist  significant  patient  contact  and  a  greatly 
increased  awareness  of  the  need  for  a  multidisciplinary  approach  to  patient  care.  This 
function  has  also  provided  a  significant  opportunity  for  the  patient  to  utilize  the 
pharmacist  as  a  source  person  concerning  their  drug  therapy. 

This  study  has  demonstrated  that  the  pharmacist  can  contribute  significantly  to  the 
care  of  the  patient  by  performing  clinically  relevant  audiometric  studies  of  patients  at  high 
risk  of  developing  ototoxicity. 
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This  study  was  designed  to  evaluate  the  feasibility  of  having  a  pharmacist  conduct 
pure-tone  audiometric  studies  on  patients  receiving  potentially  ototoxic  drugs.  All 
audiograms  are  conducted  in  the  patient's  semi-private  room  utilizing  a  portable  beltone 
audiometer  (Model  lOD). 

Training  of  a  pharmacist  was  accomplished  in  conjunction  with  the  audiology ,  I 
department  of  the  University  of  Maryland  Hospital.  This  pharmacist,  in  turn,  educated  " 
the  other  pharmacists  in  the  proper  technique  of  obtaining  a  pure-tone  audiogram. 

The  pharmacist  is  responsible  for  obtaining  baseline  and  follow-up  audiograms  on ) 
aU  patients  randomly  allocated  to  receive  empiric  antibiotic  therapy  which  includes  an  i 
aminoglycoside.  Abnormal  findings  are  related  to  the  patients'  physicians. 

The  pharmacist  has  been  able  to  demonstrate  a  5%  overall  occurrence  of: 
ototoxicity  associated  with  aminoglycoside  antibiotics. 

This  function  has  given  the  pharmacist  a  significant  and  productive  amount  of; 
patient  contact  time  and  interaction     with  research  protocols.     Not  only  has  this  i 
increased  the  pharmacist's  awareness  of  the  need  for  a  multidisciplinary  approach  to 
patient  care  and  research  data  collection,  but  it  has  increased  the  patient's  utilization 
of  the  pharmacist  as  a  drug  information  source  person. 

This  study  demonstrates  the  ability  of  the  pharmacist  to  contribute  significantly  to 
the  care  of  the  patient  and  to  the  compilation  of  research  data  by  conducting  accurate     | 
audiometric  studies  of  patients  at  high  risk  of  developing  ototoxicity.    This  study  has 
been  completed  and  the  pharmacist  is  now  involved  in  other  studies  of  potentially  I 
ototoxic  agents. 


1196 


SMITHSONIAN  SCIENCE  INFORMATION  EXCHANGE 
PROJECT  NUMBER  (Do  NOT  use  this  space) 


U.S.  DEPARTMENT  OF 
HEALTH,  EDUCATION,  AND  WELFARE 
PUBLIC  HEALTH  SERVICE 
NOTICE  OF 
INTRAMURAL  RESEARCH  PROJECT 


PROJECT  NUMBER 

ZOl  CM  06991-02  COB 


PERIOD   COVERED 

October  1,  1978  to  September  30,  1979 


TITLE  OF    PROJECT    (80  characters   or   less) 

Audit  of  the  deHaen  Drugs-in-Use  Drug  Information  System 


NAMES,  LABORATORY  AND  INSTITUTE  AFFILIATIONS,  AND  TITLES  OF  PRINCIPAL  INVESTIGATORS  AND  ALL  OTHER 
PROFESSIONAL  PERSONNEL  ENGAGED  ON  THE  PROJECT 


PI:      William  R.  Grove 
OTHER:    Clarence  L.  Fortner 


Assistant  Director,  Clinical 

Research  Pharmacy  Section  COB-NCI 

Head,  Clinical  Research  Pharmacy 

Section  COB-NCI 


COOPERATING   UNITS    (if   any) 


School  of  Pharmacy,  University  of  Maryland 


lab/ BRANCH 


Clinical  Oncology  Branch 


Clinical  Research  Pharmacy  Section 


INSTITUTE   AND   LOCATION 

NCI,  NIH.  Baltimore,  Maryland  21201 


TOTAL  MANYEARS: 

.15 


PROFESSIONAL: 


.75 


CHECK  APPROPRIATE  BOX(ES) 
D  (a)  HUMAN  SUBJECTS 

D  (al)  MINORS   □  (a2)  INTERVIEWS 


n  (b)  HUMAN  TISSUES 


a  (c)    NEITHER 


SUMMARY   OF   WORK    (200   words   or   less   -   underline    keywords) 

The  objective  of  this  project  is  to  audit  the  deHaen  Drugs-in-Use  drug  information 
system  for  accuracy  and  completeness  of  abstraction. 

A  random  selection  process  was  designed  to  select  deHaen  abstracts  for  auditing.  The 
corresponding  original  reference  was  then  obtained  and  completely  reviewed  to  determine 
the  accuracy  and  completeness  of  the  abstraction. 

This  study  has  been  completed  with  the  audit  of  100  abstracts.  The  results  showed 
that  m  cards  contained  at  least  one  error,  with  a  total  of  66  errors  being  detected.  The 
major  category  of  error  involved  was  inaccurate  data. 

The  subscriber  of  this  drug  information  source  is  urged  to  use  the  deHaen  system  only 
as  a  secondary  reference  source.  All  data  obtained  should  be  confirmed  with  the  original 
reference. 
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The  deHaen  Drugs-in-Use  drug  information  system  provides  the  subscriber  with 
abstracts  of  articles  appearing  in  over  'fOO  medical  and  scientific  journals.  As  such,  it  is 
a  widely-used  source  of  drug  information. 

The  objective  of  this  project  was  to  audit  the  deHaen  Drugs-in-Use  drug 
information  system  for  accuracy  and  completeness  of  abstraction.  A  random  selection 
process  was  designed  to  select  abstracts  for  auditing.  The  corresponding  original 
reference  was  then  obtained  and  completely  reviewed  to  determine  the  accuracy  and 
completeness  of  the  abstraction. 

This  study  has  been  completed  with  the  audit  of  100  abstracts.  The  results  showed 
that  k7  cards  contained  at  least  one  error,  with  a  total  of  66  errors  being  detected.  The 
major  category  of  error  involved  was  inaccurate  data. 

The  subscriber  of  this  drug  information  source  is  urged  to  use  the  deHaen  system 
only  as  a  secondary  reference  source.  All  data  obtained  should  be  confirmed  with  the 
original  reference. 

This  study  is  completed  and  the  project  has  been  terminated. 

PUBLICATIONS: 

1.      Grove,  W.R.,  Lamy,  P.,  and  Fortner,    C.L.,  Audit  of  the  deHaen  Drug-in-Use  Drug 
Information  System,  Amer.  3.  Hosp.  Pharm.   35:1523-152't,  1978. 
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SUMMARY   OF   WORK    (200   words   or   less  -   underline    keywords) 

The  objective  of  this  study  is  to  1)  determine  if  meperidine  hydrochloride  is  useful  in  the 
treatment  of  shaking  chills  and  fever  following  amphotericin  B  infusions,  2)  to  determine  if 
using  meperidine  is  more  effective  than  simply  discontinuing  the  amphotericin  B,  and  3)  to 
determine  the  complications  which  might  arise  from  the  use  of  meperidine  given  for  this 
purpose.  Seven  patients  have  been  randomized  on  multiple  occasions  for  a  total  of  19 
reactions.  In  the  meperidine  group,  9/9  reactions  stopped  within  30  minutes  of  the 
administration  of  meperidine,  with  a  mean  cessation  time  of  10.8  minutes.  The  placebo 
group  had  a  mean  time  of  37.'f  minutes  to  cessation  of  reaction  with  3  out  of  10  subsiding 
spontaneously. 
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Meperidine  hydrochloride  is  being  evaluated  in  a  prospective  double-blind  study  for 
its  effectiveness  in  stopping  shaking  chills  occurring  with  amphotericin  B  infusions. 
Amphotericin  B  infusions  were  prepared  with  25  mg  of  hydrocortisone  sodium  succinate 
and  500  units  of  sodium  heparin  added  to  500  ml  of  5%  dextrose  in  v;ater.    If  a  severe 
reaction  occurred,  the  amphotericin  B  infusion  was  stopped  and  an  infusion  of  5% 
dextrose  in  water  was  slowly  administered  for  5-10  minutes.    If  the  reaction  did  not 
spontaneously  subside,  1/2  ml  of  the  coded  preparation  was  slowly  administered,  either 
50   mg  of   meperidine  or  an  equal  volume  of  isotonic  saline.     The  amount  of  time 
necessary  to  stop  the  reaction  was  recorded.    If  after  an  additional  10-15  minutes  the  ; 
shaking  chills  and  fever  had  not  subsided,  more  of  the  coded  preparation  was  given   i 
slowly.   The  time  to  reaction,  the  amount  of  drug  or  placebo  administered,  and  the  time 
of  cessation  of  shaking  chills  were  recorded.    Seven  patients  have  been  randomized  on 
multiple  occasions  for  a  total  of  19  reactions.    In  the  meperidine  group,  9/9  reactions  : 
stopped  within  30  minutes  of  the  administration  of  meperidine  with  a  mean  cessation  of  I 
10.8  minutes.     The  placebo  group  had  a  mean  time  of  37.4  minutes  to  cessation  of  I 
reaction  with  3  of  the  10  reactions  subsiding  spontaneously.    The  comparison  between 
meperidine  and  placebo  for  cessation  of  reaction  within  30  minutes  and  the  mean  time 
of  cessation  of  reaction  was  significantly  different,  with  a  p  value  of  less  than  .0025  and 
a  p  value  of  less  than  .025,  respectively.     Side  effects  with  meperidine  have  been 
minimal  and  less  severe  than  the  shaking  chills  and  fever  seen  with  the  amphotericin  B  : 
infusions.    Administering  meperidine  hydrochloride  appears  to  eliminate  these  reactions 
more  effectively  and  more  rapidly  than  simply  discontinuing  the  amphotericin  B.    The 
present  study  will  continue. 

PUBLICATIONS: 

Burks,  L.,  Aisner,  J.,  Fortner,  C.  and  Wiernik,  P.    Meperidine  Hydrochloride  for  the  < 
Treatment  of  Shaking  Chills  and  Fever,  Arch.  Intern.  Med.  IN  PRESS,  1979. 
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SUMMARY   OF   WORK    (200   words   or   less  -   underline    keywords) 

The  objective  of  this  study  is  to  assess  the  relative  incidence  of  auditory  toxicity 
among  three  different  aminoglycosides.  Audiograms  are  to  be  obtained  by  a  pharmacist 
utilizing  a  portable  audiometer.  It  is  our  intention  to  study  the  monitoring  function  as 
performed  by  a  pharmacist  as  well  as  to  present  the  results  of  the  auditory  toxicity  portion 
of  the  study. 

Thirty-two  patients  received  ticarcillin  (T)  and  gentamicin  (G),  29  received  ticarcillin 
and  netilmicin  (N),  and  29  received  ticarcillin  and  amikacin  (A).  Two  patients  receiving  T 
&  G  (6.2%),  one  patient  receiving  T  &:  N  i3A%),  and  one  patient  receiving  T  &  A  (3.^^%) 
developed  auditory  toxicity  with  bilateral  decreases  of  at  least  20  db  at  one  or  more 
frequencies.  Pharmacists  were  well  received  by  the  patients  and  successfully  obtained  and 
interpreted  pre-  and  post-aminoglycoside  audiograms. 
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The  objective  of  this  study  is  to  assess  the  relative  incidence  of  auditory  toxicity 
among  three  different  aminoglycosides  (gentamicin,  netilmicin,  and  amikacin),  each 
administered  in  combination  with  ticarcillin.  It  is  our  intention  to  study  the  monitoring 
function  as  performed  by  a  phgirmacist  as  well  as  to  present  the  results  of  the  auditory 
toxicity. 

Ototoxicity,  both  auditory  and  vestibular,  secondary  to  aminoglycose  antibiotics, 
has  previously  been  reported  with  gentamicin  and  amikacin.  Ninety  patients  received 
one  of  these  combinations  of  empiric  antibiotic  therapy.  Baseline  and  serial  audiograms 
were  obtained  on  these  patients.  There  was  no  difference  among  the  three  groups  in 
the  average  duration  of  aminoglycoside  exposure,  age,  or  underlying  disease.  Two 
patients  receiving  ticarcillin  and  gentamicin  (6.2%),  one  patient  receiving  ticarcillin  and 
netilmicin  (3.4%),  and  one  patient  receiving  ticarcillin  and  amikacin  (3.4%)  developed 
auditory  toxicity  with  bilateral  decreases  of  at  least  20  db  at  one  or  more  frequencies. 
None  of  these  five  patients  were  receiving  other  drugs  which  have  been  associated  with 
ototoxicity  during  antibiotic  therapy.  Serum  creatinines  were  monitored  at  least  every 
other  day  with  dosage  changes  made  at  the  first  sign  of  rising  creatinine.  None  of  the 
patients  with  ototoxicity  demonstrated  nephrotoxicity. 

PUBLICATIONS: 
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SUMMARY 

Laboratory  of  Clinical  Biochemistry 

October  I,  1 978  to  September  30,  1979 

A  major  event  this  year  affecting  all  of  the  activities  at  the  Laboratory  of  Clinical 
Biochemistry  was  the  move  of  the  entire  Laboratory  from  the  U.  S.  Public  Health 
Service  Hospital  to  the  University  of  Maryland  School  of  Medicine.  Although  the  actual 
move  required  two  weeks  of  preparation  and  moving,  research  activities  were  resumed 
within  one  week.  Because  of  the  magnitude  of  this  transition,  major  physical 
adjustments  were  needed  in  the  new  laboratories  to  accommodate  our  facilities  and 
instrumentation.  For  this  reason,  modifications  and  alterations  continue  to  be  made. 

Our  arrival  at  the  University  of  Maryland  Campus  created  numerous  administrative 
interactions  between  the  Laboratory  and  State  agencies,  the  most  significant  of  which 
was  our  integration  into  the  University's  radiation  safety  licensing. 

The  move  has  also  affected  the  research  course  of  the  Laboratory  of  Clinical 
Biochemistry  favorably  by  providing  the  proximity  of  the  Laboratory,  its  equipment  and 
personnel  to  the  activities  at  the  University  of  Maryland.  Most  significant  are  the 
clinical  activities  of  the  Clinical  Oncology  Branch,  BCRP.  As  a  result  of  this  proximity, 
we  have  initiated  several  new  clinical  protocols  and  collaborative  research  protocols  in 
clinical  pharmacology  and  other  clinical  studies.  We  also  reinstituted  a  joint  clinical 
pharmacology  conference.  Other  significant  interactions  have  developed  between  the 
Laboratory  of  Clinical  Biochemistry  and  the  Departments  of  Pharmacology,  Biochem- 
istry, Radiobiology,  Medicine,  and  Pathology  in  the  School  of  Medicine  and  the 
Departments  of  Pharmacology  and  Medicinal  Chemistry  in  the  School  of  Pharmacy. 

Our  research  activities  in  biochemical  pharmacology  progresses  along  two  major  lines. 
The  first  is  the  study  of  the  free  radical  forms  of  anticancer  agents;  and  the  second  is 
the  study  of  the  unique  cytoplasmic  metabolism  of  the  aldehyde  and  ketone  groups  as 
related  to  anticancer  agents.  In  an  attempt  to  delineate  the  modes  of  formation  of  free 
radical  forms  of  anticancer  agents,  we  demonstrated  that  nuclei  from  both  normal  and 
malignant  cells  catalyze  the  formation  of  drug  free  radicals.  Purified  milk,  bovine 
xanthine  oxidase  also  catalyzes  free  radical  formation  and  functions  as  a  reductive 
glycosidase  of  anthracyclines  such  as  adriamycin  and  daunorubicin.  We  propose  a  free 
radical  intermediate  for  the  reductive  glycosidase  reaction. 

In  our  studies  of  the  cytoplasmic  aldo-keto  reductase  we  demonstrated  that  at  least  two 
different  groups  of  pH  dependent  daunorubicin  reductases  occur  in  rabbit  and  human 
liver,  compared  to  rat  and  mouse  livers.  Significant  differences  exist  among  these 
animal  models  indicating  from  a  comparative  biochemistry  standpoint  that  the  rabbit  is 
0  better  model  for  human  drug  metabolism  than  rat  or  mouse. 

In  our  studies  of  the  pharmacodynamics  of  anticancer  agents,  we  have  examined  cellular 
uptake,  localization,  and  specific  toxic  action  of  a  series  of  anthracycline  antibiotics 
and  attempted  to  relate  these  activities  through  structure-activity.  Although 
anthracycline  antibiotics  have  previously  been  considered  to  localize  predominantly  in 
the  nucleus,  we  have  shown  that  a  majority  of  these  active  agents,  depending  on  their 
structure,  locate  predominantly  in  the  cellular  cytoplasm  or  have  no  specific 
intracellular  localization.  This  is  very  intriguing  since  even  those  agents  which  appear 
to  localize  predominantly  in  the  cytoplasm  affect  the  nuclear  activities  dramatically. 
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This  is  a  subject  of  intense  investigation  at  present. 

Our  studies  on  bleomycin  and  its  mechanisnn  of  action  have  continued;  and  we  hove 
shown  that  bleomycin  while  acting  as  a  catalyst  in  ferrous  ion  oxidase  produces 
superoxide,  peroxide,  and  hydroxyl  radical  as  products.  This  reaction  mechanism 
provides  the  basis  by  which  bleomycin  can  be  destructive  to  intracellular  molecules  such 
as  DNA.  We  have  measured  the  ion  binding  to  bleomycin  and  established  a  one:one 
molecular  relationship  for  this  complex. 

Our  investigations  of  cellular  control  mechanisms  center  on  effects  of  specific 
macromolecules  on  cellular  activity.  We  find  that  the  phytohemagglutinin  isolectins  E4 
and  L4  inhibit  the  growth  and  proliferation  of  cultured  LI2I0  murine  leukemia  cells.  In 
a  dose  dependent  fashion,  these  isolectins  inhibited  thymidine  and  uridine  incorporation 
into  the  cells  but  did  not  inhibit  valine  incorporation  or  glucose  utilization.  No  evidence 
of  cell  death,  as  estimated  by  chromium  release  or  trypan  uptake  was  noted.  Therefore, 
these  macromolecules  have  cytostatic  properties  and  demonstrate  that  binding  of  a 
molecule  to  the  surface  of  a  malignant  cell  can  modulate  synthetic  pathways  and  the 
rate  of  cell  proliferation. 

In  our  study  of  normal  physiology  of  human  peripheral  blood  colony  forming  units,  we  ( 
find  that  a  24  hour  cyclic  diurnal  variation  of  colonies  exists  with  a  9:00  a.m.  maximum,  i 
We  have  analyzed  the  morphologic  types  of  colonies  with  regard  to  diurnal  variation. 

Our  research  in  the  clinical  pharmacology  of  antineoplastic  and  other  drugs  has  grown 
considerably  in  the  past  year.  Whereas  our  previous  clinical  pharmacology  studies 
involved  primarily  the  anthracycline  antibiotics  and  antifols,  presently  we  are 
investigating  these  compounds  as  well  as  the  platinum  agents,  alkylating  agents,  and 
antimetabolites.  A  joint  study  on  the  cis-dichlorodiamlne  platinum  indicate  that  the 
diuretics,  furosamide  or  mannitol,  and  hydration  do  not  alter  the  pharmacokinetics  of 
cis-dichlorodiamine  platinum  and  do  not  prevent  the  toxicity  produced  by  the  drug.  We 
are  expanding  these  studies  to  new  platinum  agents,  studying  the  effect  of  hyperthermia 
on  human  pharmacokinetics  and  studying  drug-drug  interactions. 

Our  studies  of  the  cell  mediated  response  to  AKR  lymphoma  have  shown  that  cytotoxic 
macrophages  occur  in  the  peritoneal  cavity  of  leukemic  AKR  mice.  The  macrophages  i 
cause  lysis  of  the  lymphoma  cells,  and  a  direct  contact  between  macrophages  and 
lymphoma  cells  appears  necessary  for  tumor  cell  lysis.  We  have  compared  macrophages 
produced  from  the  AKR  mice  with  macrophages  isolated  from  C.  parvum  treated 
animals  and  drug  treated  animals.   These  studies  are  continuing. 

We  are  enjoying  our  move  to  the  University  of  Maryland  complex  and  are  making  every 
effort  to  utilize  the  facilities,  both  scientific  and  academic.    The  increase  in  activity 
seen  in  our  interactions  clearly  reflect  the  change  that  the  move  has  produced  in  the  i 
course  of  the  Laboratory  of  Clinical  Biochemistry.   This  change  is  one  of  amplification  ■« 
rather  than  direction,  and  it  hopefully  will  utilize  the  talent  of  the  Laboratory  of  ; 
Clinical  Biochemistry  to  even  a  greater  degree  than  previously. 
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anthracyclines  and  catalyzes  their  cleavage  to  deoxyaglycone  products.  A  free  radical 
intermediate  is  proposed  for  this  cleavage  mechanism.  At  least  two  different  groups  of 
daunorubicin  reductases  occur  in  human,  rabbit,  rat,  and  mouse  tissues  with  pH  optima 
at  6.0  and  8.5.  The  pH  6.0  enzyme  appears  to  be  the  major  aldo-keto  reductase 
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Following  our  obiervoWons  on  microsomal  and  NADPH  cytochrome  P-450  reductase 
catalysis  of  anticancer  antibiotic  free  radical  formation,  we  considered  similar 
catalytic  action  by  other  subcellular  components.  Since  nuclei  contain  NADPH 
cytochrome  P-450  reductase,  we  investigated  nuclear  catalyzed  reduction  of  several 
classes  of  antibiotics  to  free  radicals.  Nuclei  from  several  rat  and  mouse  tissues  were 
isolated  by  standard  procedures.  Free  radical  formation  as  evidenced  by  oxygen 
consumption  was  measured  on  an  oxygen  electrode.  Antibiotic  free  radicals  were 
detected  by  electron  paramagnetic  resonance  (EPR)  spectrometry.  The  anthracycline 
antibiotics,  daunorubicin  and  adriamycin,  the  N-heterocyclic  antibiotics,  mitomycin  C 
and  streptonigrin,  and  the  quinoid  antibiotic,  actinomycin  D  all  stimulated  oxygen 
consumption  by  rat  liver  nuclei.  This  process  is  NADPH  dependent  and  has  a  pH 
optimum  of  7.0  in  K-PO.  buffer.  In  the  oxygen  consumption  reaction,  Km's  for  the 
antibiotics  ranged  from  10  M  to  10"  M  with  rat  liver  nuclei.  Kidney,  heart,  and  P388 
cell  nuclei  exhibited  activity.  This  nuclear  activity  is  induced  in  phenobarbitol 
pretreated  animals.  When  the  reaction  mixture  was  examined  by  EPR  spectrometery, 
free  radical  signals  were  seen  with  several  antibiotics.  The  EPR  signals  were  dependent 
on  the  presence  of  antibiotic,  NADPH,  and  active  nuclei.  Since  nuclei  contain  catalytic 
activity  to  produce  the  free  radical  forms  of  these  DNA  lytic  anticancer  agents,  the 
free  radical  forms  can  be  produced  contiguous  to  the  DNA.  Therefore,  it  is  not 
necessary  that  a  free  radical  form,  which  may  be  short-liver,  must  traverse  cytoplasm 
and  nuclear  membrane  but  can  be  formed  directly  in  the  nuclei  to  react  with  nuclear 
DNA  and  produce  cytotoxic  activity. 

The  capability  of  the  mammalian  ffavoprotein,  bovine  milk  xanthine  oxidase  (Xanthine: 
oxygen  oxidoreductase,  EC  1.2.3.2)  to  utilize  anthracycline  drugs  in  its  electron  flow 
and  to  catalyze  free  radical  formation  from  these  drugs  was  investigated.  Under 
anaerobic  conditions,  daunorubicin  was  cleaved  by  xanthine  oxidase  in  the  presence  of 
NADH  or  xanthine.  The  resultant  metabolite,  separated  by  thin  layer  chromatography, 
identified  by  co-chromatography  with  known  metabolites  and  by  mass  spectrometry, 
was  deoxydaunorubicin  aglycone.  This  revealed  that  daunorubicin  functioned  as  a 
terminal  electron  acceptor  for  xanthine  oxidase  and  was  reductively  cleaved  at  the 
glycosidic  linkage  to  form  its  deoxyaglycone.  Oxygen  consumption  by  xanthine  oxidase 
was  stimulated  by  the  addition  of  daunorubicin  to  the  reaction  mixture  when  NADH  was 
used  as  electron  donor.  Electron  paramagnetic  resonance  studies  show  that  the 
anthraquinone  nucleus  is  reversibly  converted  to  a  free  radical  semiquinone  which 
serves  to  shuttle  electrons  to  oxygen.  The  relationship  of  daunorubicin  metabolism  to 
oxygen  consumption  is  similar  to  the  case  of  rat  liver  microsomes  or  NADPH- 
cytochrome  P450  reductase.  Reductive  cleavage  takes  place  only  when  oxygen  is 
depleted,  since  oxygen  serves  to  remove  the  free  radical  semiquinone  form.  We  propose 
that  the  semiquinone  form  is  necessary  as  an  intermediate  for  reductive  glycosidic 
cleavage. 

The  anticancer  antibiotics,  daunorubicin  and  adriamycin,  are  reduced  to  their 
corresponding  alcohol  and  glycol  metabolites  by  cytoplasmic  carbonyl  reductases 
occurring  In  human,  rabbit,  rat,  and  mouse  tissues.  Our  data  indicate  that  at  least  two 
different  groups  of  pH-dependent  daunorubicin  reductases  occur  in  rabbit  and  human 
liver:  I)  the  pH  activity  profile  for  daunorubicin  reductases  shows  distinct  optima  or 
significant  activity  at  both  pH  6.0  and  8.5,  and  2)  pH  8.5-dependent  duanorubicin 
reductases  are  resolved  from  pH  6.0-dependent  daunorubicin  reductases  by  ion  exchange 
chromatography  on  DEAE-cellulose  columns,  gel  filtration  chromatography  on  BioGel 
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PI 50,  and  isoelectric  focusing.  Ion  exchange  chromatography  and  isoelectric  focusing 
also  resolve  multiple  forms  of  each  class  of  activities.  A  similar  analysis  suggests  that 
;o  single  type  of  pH-dependent  daunorubicin  reductase  occurs  in  rat  and  mouse  livers:  I) 
rat  and  mouse  livers  show  a  single  pH  optima  for  daunorubicin  at  pH  8.5,  and  2) 
(isoelectric  focusing  of  rat  and  mouse  preparations  confirms  the  existence  of  a  pH  8.5 
daunorubicin  and  the  absence  of  significant  pH  6.0  daunorubicin  activity.  Although 
total  adriamycin  reduction  is  lower  than  daunorubicin  reduction  at  any  pH,  significant 
adriamycin  reduction  also  occurs  in  rabbit  liver  at  pH  6.0  and  8.5:  however,  neither  of 
ithese  activities  can  be  distinguished  from  pH  6.0  daunorubicin  reductase  activity  by  ion 
exchange  and  gel  filtration  chromatography  and  isoelectric  focusing.  In  comparison, 
:very  low  levels  of  pH  6.0  optimum  adriamycin  reductase  activity  are  seen  in  human,  rat 
and  mouse  livers.  Thus,  all  species  have  pH  8.5  daunorubicin  reductase  and  probably  pH 
8.5  adriamycin  reductase,  whereas  rabbit  and  human  also  have  pH  6.0  daunorubicin 
:reductase(s)  and  rabbit  has  a  pH  6.0  adriamycin  reductase(s),  which  accounts  for  the 
:bull<  of  the  active  anthracycline  antibiotic  metabolism  in  these  species. 

Understanding  the  processes  by  which  anticancer  drugs  are  activated  to  reactive  forms 
(i.e.,  free  radical  forms)  intracellularly  is  key  in  developing  better  anticancer  agents 
and  in  reducing  the  toxicity  of  these  agents.  Similarly  establishing  the  comparative 
biochemical  pharmacology  of  anticancer  agents  aids  in  developing  better  animal  model 
systems  for  the  development  of  new  anticancer  agents. 

We  are  continuing  our  studies  of  drug  free  radical  formation  and  the  effects  of  these 

free  radicals  on  mammalian  cells  and  tissues.    Our  research  on  the  cytoplasmic  aldo- 

'keto  reductases  will  continue  and  move  to  characterization  of  the  human  enzymes. 

I 

!  Publications: 

'Ahmed,    N.K.,    Felsted,    R.L.,    and   Bachur,    N.R.:      Heterogeneity    of   anthracycline 

lantibiotic  carbonyl  reductases  in  mammalian  livers.     Biochem.  Pharmacol.  27:  2713- 

i27l9,  1978. 

iSachur,  N.R.,  Gordon,  S.L.,  and  Gee,  M.V.:  A  general  mechanism  for  microsomal 
:  activation  of  quinone  anticancer  agents  to  free  radicals.  Cancer  Res.  38:  1745-1750, 
(1978. 

i 

I  Bachur,  N.R.,  Gordon,  S.L.,  Gee,  M.V.,  and  Kon,  H.:  NADPH  cytochrome  P-450 
reductase  activatoin  of  quinone  anticancer  agents  to  free  radicals.  Proc.  Natl.  Acad. 
!Sci.  USA  76:  954-957,  1979. 

Ahmed,  N.R.,  Felsted,  R.L.,  and  Bachur,  N.R.:  Comparison  and  characterization  of 
mammalian  xenobiotic  ketone  reductases.   J.  Pharmacol.  Exp.  Ther.  209:  12-19,  1979. 
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Phytohemagglutinin  isolectins  L4  and  E4  inhibit  the  growth  and  proliferation  of  cultured 
LI2I0  murine  leukemia  cells.  LI 210  cells  were  incubated  with  L4  or  E4,  and  the 
metabolic  and  morphological  characteristics  of  the  cells  were  assess^.  Dose- 
dependent  inhibition  of  up  to  90%  occurs  for  H  thymidine  and  C  uridine 
incorporation.  L4  is  30  to  50  times  more  potent  an  inhibitor  than  is  E4.  Inhibition 
begins  2  to  3  hours  after  exposure  of  LI 210  cells  to  L4  and  persists  for  as  long  as  the 
cells  are  exposed  to  this  isolectin.  Total  DNA  and  oxygen  consumption  in  .L4-treated 
cultures  is  also  decreased.  Whereas  protein  synthesis  assessed  by  C  valine 
incorporation  is  less  affected,  glucose  utiization  remains  unchanged.  The  binding  of  L4 
and  E4  to  LI2I0  cells  and  human  lymphocytes  is  similar  and  is  reversible  by  porcine 
thyroglobulin.  Porcine  thyroglobulin  also  reverses  L4-induced  inhibition  of  nucleotide 
incorporation.  Cell  aggregation  is  the  major  morphological  consequence  of  isolectin 
treatment  observed  by  light  or  electron  microscopy.  LI 210  cells  are  agglutinated  at 
lower  doses  of  isolectiws  than  are  normal  murine  lymphocytes.  No  evidence  of  cell 
death  as  estimated  by  Cr  release  or  trypan  blue  uptake  has  been  noted.  Our  data 
indicate  that  L4  and  E4  have  cytostatic  properties  and  demonstrate  that  the  reversible 
binding  of  a  macromolecule  to  the  surface  of  a  malignant  cell  can  modulate  synthetic 
pathways  and  the  rate  of  proliferation. 

We  also  began  a  study  to  compare  normal  human  blood  colony  formation  and  that  from 
patients  with  malignancies.  Peripheral  venous  blood  (35  ml)  was  drawn  every  3  hours 
over  a  24  hour  period  beginning  at  9:00  a.m.  from  each  of  nine  healthy  young  male 
volunteers.  Each  subject  was  instructed  to  maintain  his  usual  daily  activity  and  sleeping 
hours.  Blood  mononuclear  cells  were  coljected  on  a  Ficoll-Hypaque  gradient,  washed, 
resuspended  at  a  concentration  of  5  x  10  /ml  in  McCoy's+  medium  supplemented  with 
15%  fetal  calf  serum,  0.3%  agar  and  an  optimal  concentration  (10%  v/v)  of  human 
placental  conditioned  medium,  which  was  used  as  colony  stimulating  factor.  Cell 
suspensions  were  incubated  in  35  mm  petri  dishes  x  14  days  at  37  C,  7.5%  CO^  in  air, 
after  which  colonies  (>  50  cells)  were  counted.  We  found  a  24  hour  cyclic  variation  of 
colonies  per  10  cells  plated  with  a  maximum  at  9:00  a.m.  (p<  0.01).  Analysis  of  the 
colonies  indicated  that  this  diurnal  variation  could  be  attributed  almost  entirely  to 
colonies  of  a  distinct  morphologic  type— tightly  compact  with  an  irregular  shape. 
Representative  colonies  of  this  type  were  found  to  be  composed  of  eosinophils  by 
Wright-Giemsa  staining.  Larger,  less  compact  colonies,  composed  of  neutrophils  or 
macrophages,  exhibited  a  trend  toward  a  9:00  a.m.  maximum;  however,  this  variation 
was  not  statistically  significant.  The  mononuclear  cell  yield  also  cUsplayed  a  24  hour 
cycle,  with  a  maximum  at  3:00  a.m.  When  the  colony  counts  per  10  cells  plated  were 
corrected  for  variation  in  mononuclear  cell  yield  in  order  to  determine  the  absolute 
number  of  colonies  per  unit  volume  of  blood,  statistically  significant  (p<  0.05)  variations 
in  tight  compact  colonies  were  again  observed.  We  conclude  that  time  of  day  must  be 
considered  when  comparing  data  concerning  human  peripheral  blood  colony  forming 
cells. 

Our  studies  of  macromolecular  materials  which  control  cell  growth  and  proliferation  has 
led  to  an  understanding  of  the  mechanisms  by  which  typical  mitogenic  glycoproteins 
(PHA  L4  and  E4)  physically  and  biochemically  modulate  cellular  activities.  Comparing 
these  mechanisms  with  those  of  normally  occurring  cell  control  substances  (colony 
forming  substance)  is  our  present  goal.  These  studies  may  lead  to  ways  in  which' 
malignant  or  normal  cell  proliferation  may  be  controlled  through  nontoxic  chemo- 
therapeutic  intervention. 
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SUMMARY  OF   WORK    (200   words   or   less  -  underline    keywords) 

Unlike  previously  expected,  anthracycline  antibiotics  do  not  all  concentrate  in  cell 
nuclei.  Depending  on  their  structures  they  are  concentrated  in  cell  nuclei,  cell 
cytoplasm,  or  have  no  specific  localization.  Correlation  of  intracellular  drug 
localization  with  anthracycline  structure  was  made.  Bleomycin  acts  catalytically  to 
promote  oxidation  of  ferrous  ion.  One  iron  binding  site  occurs  on  bleomycin  and  the 
Fe''"*^'*"  bleomycin  complex  can  be  reduced  to  Fe*"    bleomycin  by  intracellular  reductants. 
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Previous  fluorescent  nriicroscopic  studies  have  shown  daunorubicin  and  adriannycin  are  ■ ' 
localized  in  cell  nuclei  whereas  AD32  is  localized  in  the  cytoplasnn.  Using  cultured  cells 
to  study  a  series  of  anthracycline  antibiotics,  we  attempted  to  correlate  structural 
modifications  with  cellular  disposition  and  metabolic  response  to  these  compounds. 
Daunorubicin,  adriamycin,  N,N  dimethyl  daunorubicin,  N,N  dimethyl  adriamycin,  and 
4'epi  adriamycin  localized  in  cell  nuclei.  N  acetyl  daunorubicin,  N,N  dibenzyl 
daunorubicin,  3',4',diacetyl  deamino  daunorubicin,  NSC  200681,  quelamycin,  aclacina-  g 
mycin,  nogalamycin,  nogamycin,  and  7-R  and  S  0-methyl  nogarol  were  localized  in  the  f 
cytoplasm.  4'deamino  daunorubicin,  N-formyl  adriamycin  and  13  amino  daunorubicin 
were  observed  in  both  nuclei  and  cytoplasm.  Therefore,  alterations  at  the  ring  [josition 
9  and  on  the  glycoside  amino  group  were  critical  in  determining  intracellular  drug 
localization.  Total  cellular  drug  accumulation  was  not  related  to  intracellular! 
localization.  For  nuclear  localized  drugs,  accumulation  of  N,N  dimethyl  daunorubicin  > 
N,N,  dimethyl  adriamycin  >  daunorubicin  >  4'epi  adriamycin  >  adriamycin.  For 
cytoplasmically  and  nonspecifically  localized  compounds,  accumulation  of  7-R-O-methyl 
nogarol  >  NSC  200681  >  aclacinomycin  A  >  nogalamycin  =  3  amino  daunorubicin  > 
nogamycin  >  7-S-O  methyl  nogarol  >  N-formyl  daunorubicin  >  N-acetyl  daunorubicin.! 
Both  nuclear  and  cytoplasmically  localized  drugs  inhibited  LI2I0  cell  tritiatedi 
thymidine  and  tritiated  uridine  incorporation  without  relationship  to  intracellular 
disposition  or  total  accumulation.  Thus  modification  of  specific  sites  on  thel 
anthracycline  molecule  can  be  correlated  with  intracellular  drug  localization,  but  the! 
effects  of  these  modifications  on  other  aspects  of  drug  accumulation  and  cell 
macromolecular  biosynthesis  are  much  less  predictable.  We  also  suggest  a  subclassifi- 
cation  of  anthracycline  antibiotics  according  to  intracellular  localization. 

Bleomycin  binds  to  DNA  and  in  the  presence  of  ferrous  ion  and  reducing  agents  causes   | 
DNA  strand  breaks.    Bleomycin  in  0.1   M  maleate,  pH=6.2  acts  like  a  ferrous  oxidase: 
catalyzing  the  oxidation  of  Fe"*"*"  and  the  reduction  of  oxygen  to  O^,  H-,0^,  and  OH'. 


and  the  reduction  of  oxygen  to  O^,  H->0^,  a\ 
;d  by  an  oxygen  electrode  follows  Micnaelis- 


The  reduction  of  0^,,  as  monitored  by  an  oxygen  electrode  follows  Micnaelis-Menton 
kinetics  (Vmax=0.27'^  umole/min/ml,  KM=l.8mM,  specific  activity  =  27  umole  O2' 
consumed/  min/umole  bleomycin).  The  catalytic  activity  of  bleomycin  is  heal 
insensitive  and  strongly  dependent  on  pH,  buffer,  and  ionic  strength.  The  iron  product  iS 
a  Fe  -bleomycin  complex.  That  bleomycin  has  one  iron  binding  site  is  revealed  by 
iron-titrations  of  bleomycin  monitored  optically  at  460  nm  for  Fe"*"*"  (46O/nnM=0.225)  one 
at  430  nm  for  Fe"^"^"^  (430/mM=2.0).  The  binding  constants  of  Fe"^  and  Fe"^"^"^  tc 
bleomycin  are  approximately  equal.  The  Fe^^^-bleomycin  complex  can  be  reduced  tc 
the  divalent  state  by  NADPH,  ascorbic  acid  or  glutathione.  Binding  studies  indicate  ar 
exchange  between  Fe  and  Fe"'"''^  bound  to  bleomycin.  Since  the  addition  of  Fe  tc 
bleomycin  causes  broadening  of  certain  peaks  of  the  carbon-13  bleomycio  nmr  spectrunri] 
the  exchange  rate  describing  the  iron  binding  must  be  greater  than  10  per  second.  I' 
appears  that  the  Fe"'"'^'''-bleomycin  product  returns  to  the  Fe'*^^-bleomycin  state  by  ar 
exchange  of  Fe"*"*"  and  Fe''"'"''".  Since  free  Fe''"''^  can  be  reduced  by  glutathione,  NADPH' 
and  ascorbic  acid,  the  source  of  Fe''"''  in  a  biological  system  may  be  reduction  of  a  ferric  M 
ion  which  was  just  released  from  the  bleomycin  complex.  " 

We  are  continuing  our  studies  of  structure  activity  relationships  of  the  anthracycline 
and  other  anticancer  agents  such  as  bleomycin.  These  studies  are  yielding  data  whici 
explains  the  actions  and  toxic  manifestations  of  the  agents. 
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Tine  combination  of  cis-dichlorodiamine  platinunn  75  mg/m      D  I  +  8  and  adriamycin  60  i 
mg/m    D I  was  studied  in  30  patients  with  advanced  GYN  or  GU  neoplasms.  Furosemide 
(40  mg)  and/or  mannitol  (37.5  grams),  and  D5  1/2  NS  (2000  cc)  were  given  during  the  6 
hour   infusion.      Ten  patients  had  prior  radiotherapy  and  6  had  prior  chemotherapy. 
Complete  responses  were  seen   in  5  of  8  patients   with   testicular   carcinoma  (mean 
duration,  7  months).    Partial  responses  were  seen  in  one  of  one  patient  with  teratoma,  2 
of  8  patients  with  testicular  carcinoma,  3  of  7  patients  with  bladder  carcinoma,  4  of  7 
patients  with  ovarian  carcinoma,  and  0  of  3  patients  with  prostatic  carcinoma  imean  i 
duration,   5   months).      Moderately   severe  leukopenLa  (wbc   less  than  2000/mm  )  and  i 
thrombocytopenia   (platelets    less   than    100,000/mm  )   occurred    in    25%   and   45%  of  i 
evaluable  courses,  respectively,  and  necessitated  dose  reduction   in  all  and  delay  of  ) 
therapy    in    some    patients.       Hemorrhage    and    infection    occurrred    in    one    patient.  1 
Nephrotoxicity  (creatinine  greater  than  2.0  mg%,  creat.  clear,  less  than  50  cc/minute),  [ 
ototoxicity  (high  frequency  hearing  loss)  and  neurotoxicity  (sensorimotor  polyneurop-  ; 
athy,  papilledema,  normal  pressure  hydrocephalus)  necessitated  discontinuance  of  cis-  i 
dichlorodiamine   platinum    in    I,    I,   and  4  patients,   respectively.      Peak   plasma  cis-; 
dichlorodiamine  on  Dl  was  2.51  pg/cc  (1.74-3.0)  and  3.50  vg/cc  (2.9-4.6)  on  D8  (atomic  i 
absorption  spectrophotometry).    Terminal  half-life  ranged  from  70-156  on  Dl  and  156-  ! 
225  hours  on  D8.   Adriamycin  peak  plasma  concentration  was  1 .05  nmoles/cc  (0.55-1.67)  ] 
with    terminal    half-life    of    22.8    hrs.    (17-28).       The    Dl    and    D8    schedule   of   cis- < 
dichlorodiamine,  although  toxic,  is  highly  active  in  GU  and  GYN  neoplasms. 

Hydration,  furosemide  and  mannitol  have  been  reported  to  modify  the  dose  limiting 
renal  toxicity  of  cis-dichlorodiamine  platinum  and  animal  studies  suggest  mannitol  may  ^ 
be  superior  to  furosemide.    To  test  this  21  patients  to  date,  with  advanced  refractory 
cancer  were  treated  with  cis-dichlorodiamine  platinum  (100  mg/m  )  in  2  liters  D5  1/2 
NS  over  6  hours  every  2 1  to    28  days.    Patients  were  randomized  to  receive  37.5  gms 
mannitol  given  during  cis-dichlorodiamine  infusion  or  40  mg  furosemide  IV  bolus  prior  to  I 
infusion.    Complete  responses  were  seen  in   I  of  9  patients  with  breast  cancer  and  I 
patient  with  ovarian  carcinoma.    An  additional  objective  response  was  seen  in  I  patient 
with   breast  carcinoma.      None   of   5   patients   with   soft    tissue   sarcoma   responded. 
Nephrotoxicity  (creatinine  >  2  mg%,  creatinine  clearance  less  than  50  cc/minute)  was; 
equal    in   frequency   in   both   groups   (30%   of   all   courses).      Ototoxicity   (20   db   high: 
frequency  hearing  loss)  was  observed  in  50%  of  patients  in  both  groups  who  received  2 
or  more  courses.    Leukopenia  (wbc  less  than  2000  cu.mm.)  was  observed  in   10%  and 
thrombocytopenia  (platelets  less  than   100,000/cu.mm.)  in  26%  of  all  courses  in  both! 
groups.     Peak  cis-dichlorodiamine  platinum  plasma  concentration  was  similar  in  both  i 
groups  (3.53  +  0.26  ug/ml  in  furosemide  and  4.06  +  0.46  in  mannitol),  by  flameless: 
atomic  absorption  spectrophotometry.     The  terminal  plasma  half-life  was    188  hours  i 
(1 15-244  hours).    The  percent  of  cis-dichlorodiamine  that  was  protein  bound  increased; 
during  the  infusion  and  by  two  hours  post  infusion  only  3%  was  not  protein  bound.    There; 
was  no  difference  in  protein  binding  in  furosemide  or  mannitol  treated  patients,  or  in 
percent  of  administered  dose  excreted  in  the  urine  in  the  first  24  hours  (furosemide  = 
17.5    +    2.9%    of   cis-dichlorodiamine,    mannitol    =    14.6    +    1.0%).      The   use   of  cis- 
dichlorodiamine    platinum    at    this    dose    schedule    resulted    in    similar    toxicity   and 
pharmacokinetics  when  using  hydration,  furosemide,  or  mannitol. 

Our  research  in  the  clinical  pharmacology  of  antineoplastic  agents  is  expanding.  We  are' 
now  investigating  the  interaction  of  hyperthermia  and  the  pharmacokinetics  of 
anticancer  drugs.     These  types  of  studies  have  consistently  shown  their  usefulness  in 
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Publications 


Chang,  P.,  Wiernik,  P.H.,  Reich,  S.D.,  Colennan,  N.C.,  Stoller,  R.G.,  Hande,  K.R., 
Chabner,  B.A.,  and  Bachur,  N.R.:  Prediction  of  Response  to  Cytosine  Arabinoside  and 
Daunorubicin  in  Acute  Nonlymphocytic  Leul<emia.  In  Mandelli,  F.  (Ed.):  Therapy  of 
Acute  Leukennias,  Proceedings  of  2nd  International  Symposium.  Rome,  Lombard','  ['979, 
pp.  148-156. 
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Naturally  occurring  peritoneal  macrophages  lyse  syngeneic  AKR  lymphoma  cells  as  well 
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lymphoma  cells  is  necessary  for  cytotoxic  action.  Membrane  active  agents  and 
lysosomotropic  agents  inhibit  the  cytotoxicity. 
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The  existence  of  naturally  occurring  cytotoxic  nnacrophages  in  the  peritoneal  cavities  of 
pre-leukemic  AKR  mice  was  described  in  the  previous  report.  During  the  last  year,  the 
role  of  these  macrophages  in  the  immune  defense  against  the  AKR  lymphoma  was 
investigated. 

3 
The  lysis  of  lymphoma  cells  by  macrophages  was  measured  by  the  radioisotope  H- 
thymidine  release,  and  this  has  been  substantiated  by  direct  cell  counting.  Cytolytic 
macrophages  exist  in  all  mice  from  2-6  months  of  age.  The  proportion  of  lymphoma 
cells  lysed  varies  with  the  number  and  the  density  of  macrophages  (cell/surface  area) 
but  not  with  the  number  of  target  (lymphoma)  cells  added.  Our  observations  suggest 
that  a  direct  contact  between  macrophages  and  lymphoma  cells  is  necessary  for  tumor 
cell  lysis  to  occur.  Membrane  active  agents  such  as  cytochalasin  B  (10  yg/ml)  and 
lidocaine  (15  mM)  are  highly  inhibitory  for  cell  lysis.  The  lysosomotropic  agents  such  as 
silica  powders  and  trypan  blue  significantly  inhibit  the  macrophage  mediated  cell  lysis. 
Whether  the  lytic  mechanism  involves  lysosomal  transfer  or  not  remains  unclear  and 
this  aspect  is  being  investigated. 

AKR  macrophages  lyse  a  spectrum  of  virus  induced  lymphoma  and  leukemic  cells.  ; 
These  include  Friend  erythroleukemic  cells,  YAC,  RBL-5  (Moloney  and  Rauscher  virus 
induced  lymphoma  cells).  LI 210  and  P388  cells  were  insensitive  to  AKR  macrophages 
but  surprisingly,  a  human  acute  progranulocytic  leukemic  cell  line,  HL60  is  susceptible 
but  a  chronic  myeloid  leukemic  blast  cell  line  K  562  cells  were  not  susceptible  to  AKR 
macrophages. 

]n  vivo  experiments  were  conducted  to  investigate  whether  the  AKR  macrophages  were 
involved  in  the  defense  against  the  growth  and  spread  of  transplanted  lymphoma.    The 
direct  approach  employing  systemic  iv  transfer  of  isolated  macrophages  was  unfortu-  i 
nately,  not  feasible.    Indirect  approach  employing  C.  parvum  as  macrophage  stimulant 
was   used.      Weekly   i.p-  or  s.c.   injection  of  C.  parvum   for  3  weeks  prior  to  tumor 
transplantation  (I   x   10     lymphoma  cells)  consistently  prolong  the  median  survival  of 
treated  mice  by  33-45%  as  compared  with  the  control.     If  C.  parvum  was  injected 
simultaneously  with  lymphoma  cells  or  after,  no  beneficiary  in  terms  of  survival  was  ; 
observed.     The  effect  of  C.  parvum   injection   is  equivalent  to  a  single   injection  of  : 
adriamycin  (10  mg/Kg)  one  week  following  the  tumor  cell  transplantation.    The  effect 
of  C.  parvum  and  adriamycin   is  additive  and  a  combined  treatment  resulted  in  an 
increase  of  60-85%  median  survival.   No  cure  is  observed,  however. 

Our  correlative  findings  observed  in  the  C.  parvum  treated  mice  suggest  that  < 
macrophage  activations  can  afford  certain  degrees  of  immune  protection  against  a  ; 
widespread  lymphoma.  The  crucial  question  remains,  however,  is  how  the  lymphoma' 
cells  thrive  rapidly  inspite  of  the  presence  of  highly  cytotoxic  macrophages  in  their- 
system. 
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SUMMARY  REPORT 

LABORATORY  OF  MOLECULAR  BIOLOGY 

DIVISION  OF  CANCER  TREATMENT 

NATIONAL  CANCER  INSTITUTE 

October  1,  1978  -  September  30,  1979 
i 

Upon  looking  back  on  the  year  just  ending,  I  find  that  the  most  suprising  aspect  of  the 
Work  of  the  Laboratory  of  Molecular  Biology  has  been  the  increase  in  the  number  of 
clinically  related  projects  either  initiated  or  well  on  the  way.  The  overall  emphasis  of 
the  Laboratory  has  shifted  towards  more  clinical  goals,  one  consequence  of  which  has 
Deen  an  increased  order  of  interaction  with  the  Clinical  Branch  at  BCRP.  In  terms, 
then,  of  specifics  it  would  be  useful  to  divide  the  various  projects  into  four  specific 
areas  and  discuss  each  in  turn. 

One  major  area  of  the  Laboratory's  efforts  has  been  directed  towards  establishing  a 
'■neans  by  which  the  enzyme  Ribonuclease  (RNase)  may  be  used  to  monitor  either  the 
Dresence  of  malignancy  in  man  or  to  distinguish  between  different  types  of  malignancy. 
(n  these  studies,  a  sample  of  human  serum  is  subjected  to  polyacrylamide  gel 
electrophoresis  using,  (within  the  gel  itself)  a  substrate  against  which  an  RNase  or  any 
humber  of  RNases  will  be  active.  The  presence  of  the  enzyme  is  revealed  when  at  the 
end  of  the  run,  the  gel  is  stained.  Since  only  the  unhydrolyzed  substrate  picks  up  stain, 
the  absence  of  color  indicates  that  the  enzyme  has  degraded  the  substrate.  Thus,  a 
dear  space  on  the  gel,  indicates  enzyme  activity.  By  use  of  different  substrates,  the 
technique  has  revealed  the  presence  of  particular  patterns  of  RNase  activities  most  of 
which  can  be  quantified  by  optical  recording  devices.  At  the  present  time  certain 
diseases  appear  to  be  associated  with  characteristic  patterns  of  enzyme  activities, 
ifhus  it  appears  possible  to  distinguish  between  multiple  myeloma  and  some  leukemias; 
oetween  diseased  and  normal  individuals— in  effect  a  means  to  distinguish  not  only  the 
bresence  of  malignancy,  but  hopefully  its  type  as  well. 
I 

The  gel  technique  has  also  been  explored  in  terms  of  examining  constituent  protein 
within  various  types  of  lymphocytes  or  granulocytes.  In  these  studies,  an  attempt  was 
made  to  examine  the  nuclear  contents  of  the  various  leukemic  white  cells  to  determine 
if  there  are  distinguishing  characteristics  between  them.  Would,  for  example,  the 
electrophoresis  of  nuclear  proteins  against  DNA  substrates  allow  us  to  visualize  the 
oroteins  characteristic  of  the  particular  cell  under  study?  To  examine  all  of  the 
proteins  within  the  cell,  we  have  developed  a  new  gel  technique  called  VERSE,  for 
Vertical  Sideways  Electrophoresis.  By  this  technique  we  can  do  2-dimensional 
electrophoresis  of  the  contents  of  the  cell  and  thus  distinguish  them,  one  from  the 
3ther. 

In  another  broad  area  of  concentration,  we  have  examined  the  mechanism  by  which 
Herpes  simplex  virus  can  transform  cells.  One  type  of  tissue,  chosen  for  some  of  these 
studies,  is  that  obtained  from  cervical  carcinoma.  Since  early  reports  had  indicated  the 
Presence,  in  the  peripheral  blood  of  cervical  carcinoma  patients,  of  a  high  titre  of 
antibodies  against  Herpes,  it  was  thought  worthwhile  to  determine  if  the  disease  could 
36  tied  directly  to  Herpes.    By  suitable  manipulations,  the  DNA  from  the  virus  and  that 
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from  the  tumor  can  be  isolated.  By  hybridization  techniques  there  appears  to  be 
significant  degrees  of  hybridization  between  the  two  DNAs  suggesting  strong 
similarities.  The  hybridization  is  significantly  above  control  levels  of  normal  human 
tissues  and  above  that  of  hybridization  with  DNA  obtained  from  regions  of  the  patients 
body  with  no  obvious  lesions.  At  present  a  question  which  remains  is:  Does  the  DNA  of 
the  virus  activity  integrate  itself  into  that  of  human  cells? 

With  respect  to  our  studies  of  transformation  in  other  systems,  we  are  continuing  the 
work  in  murine  leukemia.  Here  several  interesting  findings  have  begun  to  unfold. 
Firstly,  all  the  viral  proteins  within  the  virion  core  have  now  been  isolated  in  pure  form 
thus  enabling  us  to  examine  the  inter- relationship  between  each  protein,  both  in 
directing  DNA  synthesis  and  in  viral  replication.  The  protein  that  promotes  DNA 
synthesis  at  present,  is  Reverse  Transcriptase  (RT),  but  we  have  now  begun  to  assemble 
sufficient  evidence  to  show  the  involvement  of  several  of  the  virion  proteins.  DNA 
synthesis  can  be  increased  several  fold  by  the  addition  of  the  major  internal  antigen  of. 
the  virus,  p30.  Also  by  addition  of  pl2,  viral  DNA  synthesis  is  increased  several  fold 
above  the  level  found  with  RT-p30  complex.  The  average  size  of  the  DNA  strands  is 
longer  as  well.  Our  understanding  of  how  the  RNA  is  copied  is  opening  up  also.  Wei 
have  begun  to  discern,  in  our  sequence  studies,  the  primary  sequence  of  the  genetic 
material.  We  would  like  ultimately  to  determine  the  sequence  of  the  entire  RNA,  and 
eventually  of  the  proteins  synthesized. 
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The  synthesis  of  poly(A)  tracts  having  5,  18,  31,  %l,  59,  73,  100  and  150  residues 
covalently     attached  to  the  3'  termini  of  E.  coli  5S  [  H]   rRNA  (5S  rRNA-(A)  )  wa 
carried    out    with    polynucleotide    phosphorylase.       These    polyadenylated    RNAs   an^ 
unmodified  55  rRNA  were  utilized  as  substrates  for  ribonucleases  from  Citrobacter 
Enterobacter,  bovine  pancreas,  human  spleen  and  human  plasma.     In  all  cases,  shor 
lengths  of  poly(A)  (n=18)  induce  a  powerful  inhibition  (38-87%)  of  RNase  activity,  whici 
increases  as  the   poly(A)   tract   is  lengthened.      The   poly(A)   mediated   protection  o   I 
substrate  from  degradation  extends  to    RNA  molecules  which  are  not  covalently  linkei 
to  poly(A),  demonstrating  that  a  sub-population  of  poly(A)  containing  RNA  molecule 
can   contribute    to    the   stability    of   other   RNAs   by   inhibiting  the  RNase   mediatei 
hydrolysis  of  these  substrates.     The  structure  of  5S  rRNA  (T    =61  C)  is  altered  upoij 
covalent  attachment  of  poly(A)  (T      =^6  C  if  31  adenylic  aciciresidues  are  present  all 
the  3'  termini).   Thus,  under  certain  conditions,  5S  rRNA  •  (A)    behaves  quite  differentlr 
from  a  mixture  of  5S  rRNA  and  poly(A).    Using  RNases  from  either  bovine  pancreas  c 
human  spleen,  it  was  found  that  covalent  attachment  of  (A)    to  the  substrate  molecul 
(55  [  H]   rRNA)  produced  an  inhibitor  superior  to  free  (aV  .     The  ratio  of  K's  ((A) 
attached/(A)    free),  for  example,  was  0.5  using  the  humaruspleen  RNase.    Additional!;) 
under  certain  circum^ances,  the  substrate  portion  of  55  [  H]  rRNA-(A)    behaves  quit 
differently  from  55  [  H]  rRNA  as  the  following  example  demonstrates.    Incr easing, th 
ionic   strength   of    admixture   containing   human    plasma   RNase    and   either    55   [  H 
rRNA  '  (A)     or   55    [  H]  j"RNA+(A)     induces  a  reversal  of  inhibitior^  in  either  casi 
Enzyme  activity  for  55  [  H]   rRNA+(A)     never  exceeds  that  for  55  [  H]  rRNA  alom 
i.e.,  the  f fictional  activity  is  always^   1.0,  regardless  of  the  ionic  strength.    Howeve 
using  55  [  H]  rRNA »  (A)  ,  fractional  activities  of  >  1.5  are  obtained  at  moderate  ion 
strengths.    These  results  suggest  that  in  the  absence  of  inhibition  by  (A)  ,  the  substrai 
portion  of  55  [  H]  rRNA    (A)    is  more  susceptible  to  hydrolysis  by  this  enzyme  than 
55    [  H]    rRNA   alone.    Furthermore,    polyadenylated   substrate   and   unpolyadenylate 
substrate  behaved  differently  in  reaction  mixtures  containing  RNase  A  and  any  of 
variety  of  divalent  cations.   Comparing  RNase  reaction  mixtures  that  contain  either : 
[  H]  rRNA  and  metal  ion  or  55  [  H]  rRNA  •  (A)    and  metal  ion,  the  maximum  activi 
for  the  latter  case  was  ^^0%  more  than  that  of  tne  former.    This  would  appear  to  rest 
from    the    structural    destabilization    produced    in    55    [  H]    rRNA   concomitant   wi 
covalent    addition    of    3'-terminal    (A)      segments.       Also   the   dependence   of   RNa' 
inhibition  upon  temperature  may  be  quite  different,  depending  upon  whether  poly(A) 
covalently  linked  to  substrate  or  not.    For  example,  in  the  presence  of  free  poly(A),  t 
inhibition  of  human  spleen  RNase  undergoes  a  dramatic  reversal  between  30    and  37 
such  that  there  is  a  virtually  complete  restoration  of  enzyme  activity^above  the  latt 
temperature.    The  inhibition  affected  by  the  poly(A)  segments  of  55  [  H]  rRNA*  (Al 
however,  is  essentially  independent  of  temperature  between  20     and  37  C.     High 
temperatures  result  only  in  partial  restoratujn  of  enzyme  activity  {75%  at  61  C).  Thil, 
although  poly(A)  covalently  linked  to  55  [  H]   rRNA  and  free  poly(A)  induce  simil- 
inhibitions  of  human  spleen  RNase  activity  below  37   ,  at  this  temperature  or  above  i   a 
the  bound  polynucleotide  is  the  superior  inhibitor.  ' 

The  reversal  of  poly(A)  induced  inhibition  may  be  achieved  in  a  number  of  wa  • 
Regulatory  effects  may  be  combined  in  such  a  way  that,  for  fixed  polyadenylaliJ 
substrate  and  enzyme  concentrations,  a  wide  variety  of  RNase  activities  and  inhibitic' 
may  be  achieved.  The  addition  of  both  spermidine  and  magnesium  to  individual  react)  i 
mixtures  containing  inhibited  enzyme  provides  one  such  example.   For  fixed  magnesi 
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concentrations  ranging  from  0-50  a(_M,  as  the  spermidine  concentration  is  increased 
from  0  to  20  mM,  3'-terminaI  poly(A)  segment  inhibition  of  RNase  activity  is  largely 
overcome  and  the  rate  of  substrate  processing  increased  substantially.  Also,  if  constant 
quantities  of  spermidine  are  present,  raising  the  quantity  of  metal  ions  restores  RNase 
activity.  The  concentrations  and  identities  of  ions  in  reaction  mixtures  exert  a 
profound  influence  on  enzyme  inhibition.  Factors  such  as  substrate  and  enzyme 
concentrations  and  temperatures  of  incubation  can  regulate  RNase  activity  as  well. 
Poly(A)  induced  inhibition  of  RNase  activity  is  not  a  simple  process,  but  one  subject  to 
considerable  control  by  factors  in  the  environment  of  the  enzyme  and  inhibitor.  In 
certain  cases,  the  amount  of  inhibition  also  depends  upon  whether  or  not  the  inhibitor  is 
covalently  linked  to  substrate. 
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degradation  of  polynucleotide  in  the  narrow  bands  to  which  the  RNases  are  confined,  ^f) 
Staining  with  pyronin  Y  yields  a  reddish-purple  gel  containing  lightly  colored  or  colorless 
regions  indicating  the  presence  of  RNase  activity.  Incorporation  of  polyadenylic  acid  in 
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An  inverse  correlation  exists  between  the  degree  of  renal  impairment  (express' 
as  creatinine  clearance)  and  human  serum  ribonuclease  (RNase)  levels.  Concentratio 
of  RNase  do  not  serve  as  a  biomarker  for  cancer  although  levels  are  elevated  in  cane 
patients  having  decreased  glomerular  filtration  rates.  Immunologic  testi 
demonstrated  that  one  enzyme  accounts  for  greater  than  95%  of  the  RNase  activi 
present  in  human  sera.  This  enzyme  hydrolyzes  poly(C)  (100%)  or  poly(U)  (1%)  but  has 
measurable  activity  against  polypurines  (poly(A),  poly(G)).  Attempts  to  determine  ( 
RNases  normally  present  in  very  low  amounts  in  sera,  could  be  used  as  indicators  of  t 
presence,  extent,  or  response  to  therapy  of  certain  types  of  cancer  or  kidney  disea:, 
led  to  the  development  of  a  sensitive  technique  using  polyacrylamide  gel  electrophore  , 
for  visualization  of  these  enzyme  activities.  Using  gels  containing  poly(A),  seru 
samples  were  electrophoresed  under  conditions  in  which  the  enzymes  were  inactii, 
Gels  were  then  treated  to  permit  hydrolysis  of  poly(A)  to  occur  in  the  very  narr' 
regions  throughout  the  gel  where  RNases  were  present.  Staining  resulted  in  colored  gl; 
having  clear  regions  corresponding  to  RNase  activities. 

The  three  bands  of  RNase  activity  located  at  R  ,'s  greater  than  O.'f  did  not  chan; 
in  intensity  or  R.  as  a  consequence  of  disease  or  treatment.  However,  bands  locatii 
between  R,  0.0  and  OA  were  altered  in  both  position  and  intensity  in  the  seratf 
individuals  with  renal  failure,  multiple  myeloma  and  other  malignancies.  Therefore,  t? 
three  bands  at  R,'s  >  O.'f  were  electrophoresed  off  the  gel  and  the  bands  between  R,  0 
and  OA  were  spread  throughout  the  length  of  the  gel  by  electfophoresing  gels  for  4 
passes  of  bromophenol  blue  tracking  dye.  Examination  of  the  resultant  patterns  it 
activity,  which  are  obtained  as  sharp,  well  defined  pink  or,  colorless  discs  against  a  ijd 
background,  revealed  that  four  bands  (R^s  =  .01,  .03,  .35,  .'fl)  were  found  in  all  gs 
obtained  using  the  sera  of  normal  individuals. 

However,  consideration  of  the  remainder  of  the  major  bands  indicated  that  I 
normal  individuals  (n=25)  fell  into  two  groups:  those  with  activities  at  R.s  of  O.Oi, 
0.07,  0.11,  0.18  and  0.28,  and  those  having  bands  at  R^s  of  0.02,  0.08,  0.09,  6.15.  Th'« 
results  suggest  a  genetic  polymorphism  and  studies  are  currently  in  progress  :o 
investigate  this  possibility. 

RNase  activity  patterns  obtained  from  patients  with  severe  renal  failure  w-e 
different  from  the  patterns  of  normal  individuals.  The  patients  having  creatirte 
clearances  less  than  5  ml/min,  showed  substantially  decreased  activity  in  the  baijls 
located  between  R,  0.1  and  0.35.  Other  bands  remained  the  same  as  those  founder 
normal  individuals.  Examination  of  patients  before  and  after  kidney  transplantaijin 
revealed  that  a  normal  banding  jjattern  wcis  restored  post  transplant,  only  to  slajly 
change  to  a  pattern  consistent  with  chronic  renal  failure  upon  slow  rejection  of  )ie 
tissue.  Evaluation  of  polynucleotide- polyacrylamide  gel  electrophoresis  as  an  erly 
indicator  of  transplant  rejection  is  underway.  Patients  with  multiple  myeloi) 
evaluated  prior  to  treatment,  gave  patterns  of  activity  that  were  quite  distinct  finni 
those  obtained  from  either  normal  individuals  or  those  with  renal  failure.  Serial  stui^s 
of  individual  patients  over  time  will  indicate  if  the  activity  patterns  correlate  vth 
tumor  load  and  will  demonstrate  whether  or  not  this  technique  can  be  utilizecto 
indicate  the  presence  or  extent  of  tumor  as  well  as  the  response  to  therapy  of  diseas 
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3  3 

[  H]  labelled  5S  RNA  was  prepared  by  incubation  of  E.  coli  K.2  with  uridine  [5,6-  H]  5S 

RNA  ([  h])  was  injected,  together  with  different  proportions  of  poly(A),  length  5'f,  into 

oocytes. 
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SUMMARY   OF   WORK    (200   words   or  less  -   underline    keywords) 

Reverse  transcriptase-p30  complex  was  detected  in  the  thymocytes  and  spleenocytes  of 
AKR  mice  prior  to  the  onset  of  disease.  The  amount  of  the  complex  is  maximum  when  the 
clinical  symptoms  manifest.  In  order  to  inhibit  such  complex  formation,  several 
treatment  of  AKR  mice,  e.g.,  injecting  polyA:U,  interferon  are  now  being  conducted. 
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Since  both  p30  and  reverse  transcriptase  are  present  in  the  virion  core  and  they 
stimulate  DNA  synthesis,  it  was  postulated  that  they  rennain  in  the  organized  molecular 
structure  and  efficiently  synthesize  DNA.  This  coupled  with  the  actual  isolation  of 
reverse  transcriptase-p30  complex  from  the  virion  itself  suggested  to  us  that  the 
formation  of  the  complex  may  be  an  important  pre-requisite  of  the  assembly  of  the 
virus  or  for  activating  the  oncogenicity  of  the  virus.  In  this  connection,  a  reverse 
transcriptase-p30  complex  was  isolated  from  the  sub-cellular  fractions  of  thymocytes 
and  spleenocytes  of  AKR/J  mice  (which  develop  spontaneous  leukemia  at  28  weeks  of 
age)  starting  at  15  to  20  weeks  of  age.  Such  complex  formation  is  maximal  when  the 
clinical  symptoms  become  manifest.  Interestingly,  the  complex  is  present  only  in  the 
target  organs,  e.g.  thymus  and  spleen  whereas  non-target  organs  are  devoid  of  such 
complex.  However,  the  animals  treated  with  antiviral  IgG  which  delayed  the 
development  of  spontaneous  leukemia,  the  complex  formation  appear  much  later  in  life, 
but  prior  to  the  development  of  disease. 


Publications: 

Bandyopadhyay,  A.K.  and  Levy,  C.C.,  1978.  Existence  of  reverse  transcriptase-p30 
complex  in  AKR  mice.   Proc.  to  Amer.  Assoc.  Cancer  Res.  19,  220. 

Bandyopadhyay,  A.K.,  Fish,  D.C.  and  Levy,  C.C,  1978.  Existence  of  reverse 
transcriptase-p30  complex  in  AKR  mice  after  a  high  incidence  of  spontaneous 
lymphocytic  leukemia.   Biochem.  Biophys.  Acta  (in  press). 

Bandyopadhyay,  A.K.,  Chang,  E.M.,  Levy,  C.C.  and  Friedman,  R.M.,  1979.  Biochem. 
Biophys.  Res.  Comm.  87,  983-988. 
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If  the  formation  of  reverse  transcriptase-p30  is  the  pre-requisite  of  the  assembl> 
of  the  virus,  it  is  necessary  to  search  for  a  few  compounds  which  will  bind  with  reverse 
transcriptase  and  inhibit  the  formation  of  reverse  transcriptase-p30  complex.  So  far, 
we  have  found  a  compound,  polyspermine  RNase,  which  binds  with  reverse 
transcriptase.  At  this  point,  it  will  be  interesting  to  know  whether  such  a  compound  car 
inhibit  reverse  transcriptase-p30  complexes  either  in  vitro  or  in  vivo. 


Publications: 

Bandyopadhyay,  A.K.,  Wang,  D.,  and  Levy,  C.C.,  1979.  Binding  between  Rauscheil 
leukemia  virus  reverse  transcriptase  and  polyspermine  RNase.  Nucleic  Acid  Res 
(submitted). 

Bandyopadhyay,  A.K.,  Wang,  D.  and  Levy,  C.C.,  1979.  Interaction  between  Rauscheil 
leukemia  virus  reverse  transcriptase  and  polyspermine  RNase.   Fed.  Proc.  38,  ^86. 
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SUMMARY  OF  WORK  (200  words  or  less  -  underline  keywords) 

Rauscher  leukemia  virus  reverse  transcriptase  can  bind  specifically  with  plasma  RNase  of 


Hodgkin's  disease  patients.    The  relationship  of  such  binding  to  the  development  of  disease 


IS  now  being  evaluated. 
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It  was  demonstrated  in  this  laboratory  that  Rauscher  leukemia  virus  rever^ 
transcriptase  can  specifically  bind  with  the  plasma  RNase  of  Hodgkin's  disease  patien , 
This  work  was  extended  to  several  other  reverse  transcripta~se's"either  from  other  moi; 
or  cat  or  primate  viruses.  RNase  from  Hodgkin's  disease  patients  is  unable  to  bind  wi 
reverse  transcriptase  either  from  mouse  ecotropic  virus  AKR  type,  or  FelV  or  SSV, 
However,  moloney  leukemia  virus  reverse  transcriptase  can  bind  with  the  same  RNj; 
to  the  same  extent  as  Rauscher  leukemia  virus  reverse  transcriptase.  The  binding  stui/( 
between  Hodgkin's  disease  RNase  and  reverse  transcriptase,  isolated  from  hutrnii 
leukemic  cells  are  now  being  conducted.  If  such  binding  is  positive,  this  sugge ; 
perhaps  a  possible  role  for  serum  RNase  in  the  development  of  Hodgkin's  disease.  Unc 
these  circumstances,  we  are  studying  currently,  the  binding  ability  of  plasma  RNase) 
reverse  transcriptase  at  various  stages  of  Hodgkin's  disease. 
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Rauscher  leukemia  virus  reverse  transcriptase  and  plasma  RNase  from  Hodgkin's  diseie 
patients.   3.  Biol.  Chem.  252,  7783-7787. 

Bandypadhyay,  A.K.  and  Levy,  C.C.  Complexing  between  Rauscher  leukemia  viral  p 
69/71  and  plasma  RNase  from  Hodgkin's  disease  patients,   (in  preparation). 
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SUMMARY   OF   WORK   (200   words   or   less  -   underline    keywords) 

Reverse    transcriptase    and    P30    have    been    purified   from   several    retroviruses.      The 
intraspecific  and  interspecific  interaction  of  these  two  proteins  have  been  studied. 
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All  of  the  known  viral  proteins  were  purified  from  Rauscher  leukemia  virus  using 
single  batch  of  virus.  The  major  internal  proteins  p30  can  specifically  bind  with  revers 
transcriptase  and  stimulate  both  heteropolymeric  and  homopolymeric  transcription.  1 
order  to  understand  how  widespread  this  phenomenon  of  complex  formation  is,  thes 
two  proteins  were  isolated  from  several  other  type  C  viruses  and  were  examined  fc 
their  ability  to  bind  each  other.  In  each  case,  p30  can  bind  with  its  autologous  revers 
transcriptase  and  the  resultant  complexes  all  have  similar  physical  properties.  P3 
binds  also  with  heterologous  reverse  transcriptase  and  in  this  case  the  resultant  complex 
is  more  readily  dissociated  much  lower  than  the  autologous  reverse  transcriptase-p3-' 
complex.  Furthermore,  autologous  p30  can  replace  heterologous  p30  fronn  tt" 
heterologous  reverse  transcriptase-p30  complex. 

Since  the  tumor  virus  core  contains  several  other  proteins,  e.g.,  plO,  pl5,  pl2,  it 
felt  that  the  efficiency  of  DNA  synthesis  can  be  increased  several  fold  by  interactir 
other  viral  proteins  with  reverse  transcriptase-p30  complex. 


Publications: 

Bandyopadhyay,  A.K.,  Appich,  K.  and  Levy,  C.C.,  1978.  Simultaneous  purification  « 
viral  proteins  from  Rauscher  leukemia  virus.   Anal.  Biochem. 

Bandyopadhyay, A. K.,  1977.  Effect  of  virus  specific  proteins  on  Rauscher  leukemia  vir 
reverse  transcriptase.   3.  Biol.  Chem.  252,  5883-5887. 

Bandyopadhyay,  A.K.,  Mardiney,  M.R.  and  Levy,  C.C,  1978.  Effect  of  p30  ( 
heteropolymeric  transcription  of  viral  70S  RNA.  Archiv.  Biochem.  Biophy 
(Submitted). 

Bandyopadhyay,  A.K.  and  Levy,  C.C,  1978.  Effect  of  RNA  tumor  virus  specific  protei 
on  reverse  transcriptase:  Intraspecific  and  interspecific  interaction  between  p30  ai 
reverse  transcriptase.   3.  Biol.  Chem.  253,  8285-8290. 

Bandyopadhyay,  A.K.  and  Levy,  C.C,  1978.  Formation  of  intra-interspecific  compl 
between  reverse  transcriptase  and  p30.  Proc.  to  Annual  Meeting  of  American  Socie 
of  Microbiol,  p.  289. 

Bandyopadhyay,  A.K.  and  Levy,  C.C,  1979.   Interaction  of  reverse  transcriptase  and  pi' 
of  ecotropic  and  xenotropic  viruses.     Proc.   to   79th   Ann.   Meeting  of   Am.   Soc. 
Microbiol.,  p.  276. 
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SUMMARY  OF  WORK  (200  words  or  less  -  underline  keywords) 

Herpes  simplex  virus  (HSV)  induced  proteins  are  being  studied  to  determine  their  roles  in 


virus  replication  and  cell  transformation.  Sufficient  characterization  has  been  made  to 
permit  a  tentative  listing  of  20  corresponding  polypeptides  of  HSV-1  and  HSV-2. 
Characteristics  of  two  polypeptides  associated  with  viral  transformation  have  been 
describied. 
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Polypeptides  synthesized  during  productive  infection  of  HSV-1  and  HSV-2  were 
found  to  possess  distinct  characteristics  in  regard  to  localization  within  the  cell,  DNA 
binding  properties  and  phosphorylation  after  synthesis.  Sufficient  similarities  exist  to 
allow  a  tentative  listing  of  20  polypeptides  of  HSV-1  with  corresponding  polypeptides  of 
HSV-2.  We  observed  that  seven  polypeptides  in  type  I  infection  and  6  polypeptides  in 
type  II  infection  appear  to  be  found  only  in  the  cytoplasm.  Thirteen  polypeptides  of 
type  I  and  19  of  type  II  reside  primarily  in  the  nucleus  while  the  remaining  either  reside 
in  both  sites  or  cannot  be  presently  assigned.  Twenty-two  phosphoproteins  are  induced 
in  type  I  infections  (16  in  type  II).  A  total  of  23  polypeptides  were  found  to  have  affinity 
for  nucleic  acids  in  both  types  of  infection.  The  HSV-2  polypeptide,  ICSP  11-12,  which  is 
found  in  hamster  cells  transformed  by  HSV-2,  were  present  within  the  nucleus  of 
infected  cells,  and  some  function,  possibly  regulatory,  involving  nucleic  acid  interaction 
is  postulated,  based  on  observed  properties.  Another  HSV-2  polypeptide,  ICSP  13, 
appears  to  be  related  to  the  antigen  AG-'f,  which  is  associated  with  actively  growing 
carcinoma  of  the  cervix.  The  properties  of  ICSP  13  suggested  that  it  is  functionally 
identical  to  ICP  12  of  HSV-1.  Both  polypeptides  were  found  within  the  cytoplasmic  and 
nuclear  fraction,  probably  associated  with  the  nuclear  and  smooth  internal  membranes. 

Purification  of  the  polypeptides  mentioned  above  is  presently  underway.  These 
viral  products  will  be  used  to  detect  their  expression  in  animal  and  human  neoplastic 
cells. 


Publication: 

Bookout,  J.B.  and  Levy,  C.C.    Comparative  examination  of  the  polypeptides  of  Herpes 
simplex  virus  types  1  and  2.    Submitted  to  Virology,  1979. 


1240 


SMITHSONIAN  SCIENCE  INFORMATION  EXCHANGE 
PROJECT  NUMBER  (Oo  NOT  use  this  space) 


U.S.  DEPARTMENT  OF 
HEALTH,  EDUCATION,  AND  WELFARE 
PUBLIC  HEALTH  SERVICE 
NOTICE  OF 
INTRAMURAL  RESEARCH  PROJECT 


PROJECT  NUMBER 

ZOl  CM  06986-02    LMB 


PERIOD   COVERED 

October  1.  1978  to  September  31.  1979 


TITLE  OF   PROJECT   (80  characters   or  less) 

Control  Mechanisms  by  RNase  C  Type  Virus  Replication  in  the  Balb/C  Mouse 


NAMES,  LABORATORY  AND  INSTITUTE  AFFILIATIONS,  AND  TITLES  OF  PRINCIPAL  INVESTIGATORS  AND  ALL  OTHER 
PROFESSIONAL  PERSONNEL  ENGAGED  ON  THE  PROJECT 


PI: 


J.  Bookout 


Other:        A.  Bandyopadhyay 
C.  Levy 


Staff  Fellow 

Sr.  Investigator 
Chief 


LMB,  NCI 

LMB,  NCI 
LMB,  NCI 


COOPERATING   UNITS    (if   any) 

None 


lab/branch 

laboratory  of  Mnlpriilar  Rinlngy 


INSTITUTE  AND   LOCATION 

NCI.  NIH.  Baltimore,  Maryland   21201 


TOTAL  MANYEARS: 

1.0 


PROFESSIONAL: 


CHECK  APPROPRIATE  BOX(ES) 
D  (a)      HUMAN   SUBJECTS 

D  (al)   MINORS       n  (a2)    INTERVIEWS 


□  (b)    HUMAN   TISSUES 


S  (c)  NEITHER 


SUMMARY  OF  WORK  (200  words  or  less  -  underline  keywords) 

In  vitro  and  in  vivo  experimentation  has  shown  that  infection  with  murine  sarcoma  virus 
(Mo-MSV  (MLV))  resulted  in  rapid  decreases  in  amounts  of  cytoplasmic  ribonuclease 
activity  which  correlated  inversely  with  levels  of  viral  specific  cytoplasmic  mRNA  and 
with  concentrations  of  reverse  transcriptase  and  p30  associated  with  the  microsomal 
fractions.  Similar  changes  occurred  when  mice  were  infected  with  murine  leukemia  virus 
(Mo-MLV)  at  the  later  periods  when  leukemia  began  to  be  observed.  Injections  of  Poly 
A:U  suppressed  virus  expression  in  spleen  lymphocytes. 
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Spleen  cells  from  mice  injected  with  MSV  (MLV)  showed  elevations  in  levels  of 
p30,  reverse  transcriptase,  and  virus  specific  mRNA  which  peaked  in  the  cell  cytoplasm 
during  the  time  of  maximum  fibrosarcoma  growth  and  decreased  as  the  tumors 
spontaneously  regressed.  During  the  period  of  maximum  viral  expression  in  the  spleen 
cells  the  levels  of  RNase  associated  with  the  polysomes  dropped  off  drastically,  then 
rose  again  during  regression.  Maximum  viral  expression  with  decreased  RNase  levels 
were  also  observed  during  the  later  stages  of  infection  with  MLV  alone.  These 
observations  suggest  that  some  form  of  synergism  exists  between  the  early  expression 
of  C  type  virus  in  spleen  lymphocytes  and  tumor  expression  in  the  animal.  Since 
multiple  poly  A:U  treatments  suppress  the  accumulation  of  viral  mRNA  within  the 
cytoplasm  of  spleen  lymphocytes,  a  regulatory  role  of  a  polysomal  RNase  is  postulated.  I 
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spleen  lymphocytes.  Manuscript  in  preparation. 
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SUMMARY   OF   WORK    (200   words   or  less  -   underline    keywords) 

A  technique  was  developed  by  which  polyacrylamide  gel  electrophoresis  is  utilized  to 
detect  basic  ribonuclease  activity  rather  than  simply  the  presence  of  protein. 
Polyacrylamide  gels  were  prepared  containing  low  concentrations  of  a  polynucleotide 
substrate.  Spermine,  present  in  high  amounts  during  electrophoresis,  enabled  the  basic 
RNases  to  migrate  in  the  presence  of  polyanions  such  as  polyuridylic  acid  (poly(U)). 
Electrophoresis  of  the  RNases  under  conditions  of  low  pH,  and  incubation  of  the  gel  at 
neutral  pH  followed  by  staining,  results  in  a  colored  gel  containing  clear  bands  which 
define  regions  of  enzyme  activity.  This  method  (polynucleotide-polyacrylamide  gel 
electrophoresis)  is  at  least  10  times  more  sensitive  for  the  detection  of  RNase  activity 
than  conventional  electrophoresis  followed  by  staining  for  protein.  Ten  picograms  of 
bovine  pancreatic  RNase  A,  for  example,  could  be  visualized  in  a  reproducible  manner  on 
polynucleotide  containing  gels.  Using  this  technique,  with  a  total  of  four  different 
substrates  in  seventeen  gels,  it  was  possible  to  establish  simultaneously  that  each  of  three 
enzymes  purified  from  bovine  muscle  was  distinct  from  the  remaining  two,  that  each  was 
homogeneous,  and  that  one  of  these  RNases  was  identical  to  RNase  A.  Negligible 
quantities  of  enzyme  were  required  for  these  analyses. 
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The  quantitation  of  individual  enzyme  activities,  present  in  mixtures  of  proteins, 
is  often  complicated  by  the  fact  that  two  or  more  enzymes  may  have  similar 
specificities.  Thus,  while  it  is  possible  to  measure  the  total  rate  of  substrate  turnover, 
this  figure  can  be  misleading  in  that  it  may  be  the  sum  of  several  rates  induced  by 
different  enzymes.  The  separation  of  enzymes  may  generally  be  accomplished  using 
polyacrylamide  gel  electrophoresis  although  visualization  of  the  resolved  enzymes  is 
frequently  difficult.  In  order  to  do  this,  gels  are  cast  containing  a  polynucleotide,  and 
electrophoresis  is  conducted  using  a  region  of  pH  wherein  the  enzymes  are  inactive. 
Later,  incubation  of  the  gel  at  a  different  pH  induces  substrate  hydrolysis  and  that 
region  of  the  gel  (where  the  enzyme  actually  is)  may  be  visualized  by  subsequent 
staining. 

Although  this  procedure  appears  to  work  well  for  acidic  enzymes  run  at  pHs  in 
excess  of  8.5,  different  results  are  obtained  with  basic  RNases.  The  migration  of 
proteins  with  high  isoelectric  points  in  polyacrylamide  gels  is  usually  accomplished  at 
pHs  below  5.0  with  the  direction  of  migration  occurring  toward  the  cathode. 
Incorporation  of  a  negatively  charged  RNA  within  the  gel  causes  a  slowing  down  or 
stopping  of  migration  because  the  positively  charged  enzyme  binds  to  the 
polynucleotide.  We  sought  to  reduce  the  interaction  between  enzyme  and 
polynucleotide  during  electrophoresis  by  providing  a  cation  which  would  bind  to  the 
polyanionic  RNA  and  shield  the  RNase  from  this  substrate  during  migration.  Certain  of 
the  polyamines  seemed  ideally  suited  for  this  role.  On  the  one  hand,  compounds  such  as 
spermine  or  spermidine  bind  strongly  to  polynucleotides  while  on  the  other,  these 
cations  stimulate  the  activities  of  a  number  of  RNases  and  protect  certain  of  these 
enzymes  from  denaturation. 

High  enzyme  mobilities  were  realized  with  spermine,  a  polyamine  which  has  a  high 
charge  density.  RNase  mobility  in  polynucleotide-polyacrylamide  gel  electrophoresis  is 
not  a  step  function  of  spermine  concentration,  but  appears  to  depend  on  an  equilibrium 
between  the  polyamine  and  the  polynucleotide  substrate.  As  the  identity  of  the 
substrate  is  changed,  the  resultant  change  in  enzyme  mobility  can  be  accounted  for  by 
an  alteration  in  this  equilibrium.  The  exact  nature  of  the  interactions  of  RNase, 
substrate,  and  polyamine  under  conditions  of  enzyme  inactivation  during  electrophoresis 
remains  to  be  investigated.  However,  one  interesting  and  powerful  consequence  of 
these  interactions  is  that  several  questions  concerning  the  relationships  among,  and  the 
purities  of,  RNases  can  be  answered  quickly  while  using  negligible  quantities  of  enzyme. 
For  example,  enzyme  activity  could  be  detected  with  only  10  pg  of  RNase  A  per  gel, 
upon  incubation  of  each  gel  for  16  hr  at  2^  C.  In  addition,  the  purities  of  beef  muscle 
RNases  I,  II  and  III  were  examined  and  a  comparison  between  these  enzymes  and  bovine 
pancreatic  RNase  A  was  made  using  polynucleotide-polyacrylamide  gel  electrophoresis. 
On  separate  gels,  RNase  I  and  RNase  A  were  found  to  have  identical  mobilities. 
Furthermore,  a  sample  containing  both  RNase  I  and  RNase  A  gave  one  band  at  the 
same  R ,  (0.71)  as  the  individual  enzymes.  The  fact  that  RNase  I  gave  only  one  band  on 
electrophoresis  indicates  that  this  enzyme  preparation  is  free  of  other  ribonucleolytic 
activities.  RNases  II  and  III  each  gave  a  single  band  at  the  origin  under  the  conditions 
of  electrophoresis  used  for  RNases  I  and  A.  No  contamination  of  either  RNase  II  or  III 
with  RNase  I  was  noted.     Lowering  the  concentration  of  poly(U)  within  the  gels  from 
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I 

i03%  to  0.005%  resulted  in  R^s  of  0.21  and  0.17  for  RNases  II  and  III,  respectively.  For 
tther  enzyme,  no  RNase  activity  could  be  detected  either  at  the  origin  of  the  gels  or  at 
<\e  same  R.  as  that  measured  for  RNase  I  or  RNase  A  (R.  =  0.86).  Thus  it  was  possible 
ith  four  diiferent  substrates  in  seventeen  gels  to  establish  simultaneously  that  muscle 
Nases  I,  II  and  III  were  homogeneous,  that  each  enzyme  was  distinct  from  the 
»maining  two,  and  that  RNase  I  and  bovine  pancreatic  RNase  A  were  similar,  if  not 
lentical. 
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SUMMARY  OF   WORK    (200  words   or  less  -   underline    keywords) 

A  cell  line  was  established  from  spontaneous  lymphoma/leukemia  of  an  AKR  mouse 
through  alternating  in  vitro  culturing  with  passage  in  mice.  After  the  fourth  successive  in 
vitro/in  vivo  passage,  the  virus  associated  with  this  line  was  altered  in  several  properties 
from  that  of  the  original.  Recent  virus  populations  appear  to  be  defective  virus-helper 
virus  mixtures  with  the  potential  to  transform  thymocytes  in  vitro. 


1247 


PHS-6040 
(Rev.    10-76) 


Project  Description:  ZOi  CM  06994-01        LME 

An  AKR/3  lymphoma  cell  line  (line  C)  was  established  from  a  spontaneous 
lymphocytic  lymphoma/leukemia  by  alternating  in  vitro  culturing  with  passage  in  8-l2| 
week  old  AKR  mice.  Cells  grew  in  animals  into  defined  tumors  containing  lymphoicif 
cells.  After  the  third  cycle  of  in  vitro/in  vivo  passage,  line  C  was  partially' 
characterized.  Though  virus  particles  with  high  reverse  transcriptase  activity  wer&j 
released  from  the  cells,  levels  of  structural  components  (p30,  pl5)  were  difficult  tti 
detect  within  the  cell.  Standard  assays  for  infectivity  of  the  particles  (mink  plaque  I 
assay,  XC  plaque  assay,  focus  assay  on  mink  S    L~  cells)  were  negative.  " 

After  the  4th  in  vivo  passage  line  C  showed  improved  growth  rates  when  cultured 
in  vitro.  Direct  assay  of  4th  passage  line  C  cells  on  XC  cultures  was  positive  an( 
plaques  on  XC  monolayers  were  made  with  NIH-3T3  cells  but  not  with  mink  cells  afte 
infection  of  these  cells  with  4th  passage  virus  supernatant.  Further,  4th  passage  viru 
transformed  thymocytes  in  vitro,  transmitting  to  them  the  ability  to  produce  letha 
tumor  masses  composed  of  lymphoid  cells  in  young  adult  mice  by  2  weeks  posj 
inoculation.  Uninfected  thymocytes  both  normal  and  PHA-stimulated  failed  to  indue: 
tumors  while  PHA-stimulated  thymocytes  infected  with  virus  were  oncogenic  but  with 
slower  rate  of  tumor  development.  These  preliminary  results  suggest  that  the  4t 
passage  virus  may  be  a  defective  virus-helper  virus  mixture  with  the  potential  tl 
transform  lymphoid  cells  in  vitro.  Further  experimentation  is  planned  to  confirm  thes 
results  and  to  explore  the  biological  capabilities  of  this  virus. 


1248 


SMITHSONIAN  SCIENCE  INFORMATION  EXCHANGE 
PROJECT  NUMBER  (Oo  NOT  use  this  space) 


U.S.  DEPARTMENT  OF 
HEALTH,  EDUCATION,  AND  WELFARE 
PUBLIC  HEALTH  SERVICE 
NOTICE  OF 
INTRAMURAL  RESEARCH  PROJECT 


PROJECT  NUMBER 

ZOl  CM  06995-01  LMB 


PERIOD   COVERED 


October  1,  1978  toSeptember  30. 1979 


TITLE  OF  PROJECT  (80  characters  or  less) 

Primer  Dependencies  of  Polynucleotide  Phosphorylone 


NAMES,  LABORATORY  AND  INSTITUTE  AFFILIATIONS,  AND  TITLES  OF  PRINCIPAL  INVESTIGATORS  AND  ALL  OTHER 
PROFESSIONAL  PERSONNEL  ENGAGED  ON  THE  PROJECT 


PI:  B.  Ho 

Other:        C.  Levy 


Sr.  Investigator 
Chief 


LMB,  NCI 
LMB,  NCI 


COOPERATING  UNITS  (if  any) 

None 


lab/branch 

Laboratory  of  Molecular  Biology 


INSTITUTE  AND   LOCATION 

NCI,  NIH,  Baltimore,  Maryland   21201 


TOTAL  MANYEARS: 


0.7 


PROFESSIONAL: 

0.7 


CHECK  APPROPRIATE  BOX(ES) 
D  (a)  HUMAN  SUBJECTS 

D  (al)  MINORS   n  (a2)  INTERVIEWS 


n  (b)  HUMAN  TISSUES 


S  (c)  NEITHER 


SUMMARY  OF  WORK  (200  words  or  less  -  underline  keywords) 

Polymerization  of  ADP  was  found  to  be  highly  dependent  upon  the  concentration  of  Mg 
regarding  its  primer  dependencies. 
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Polymerizations  of  ADP  were  achieved  by  incubating  polynucleotide  phosphorylase 
with  substrate  ADP  in  the  presence  of  various  amounts  of  Mg  concentration.  A  variety 
of  primers  were  used  and  the  dependencies  of  Mg  ion  regarding  primer  dependent 
polymerizations  were  observed.  Optimum  Mg  concentration  present  in  the  reaction 
media  was  established  that  polymerization  was  entirely  dependent  on  the  primer. 
Enzyme  activity  was  at  the  minimal  when  the  primer  was  excluded  from  the  reaction 
mixture  under  the  same  conditions. 
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SUMMARY  OF  WORK  (200  words  or  less  -  underline  keywords) 

Radiolabeled  DNA  and  its  restriction  endonuclease  fragments  are  being  used  in 
hybridizations  to  determine  which  regions  of  the  HSV  genome  are  present  in  HSV 
transformed  cells  and  in  cervical  biopsy  specimens  from  normal  donors  and  those  with 
dysplasia  and  carcinoma. 
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Many  studies  have  indicated  a  casual  link  between  genital  infection  by  HSV-type  2 
and  subsequent  cervical  carcinoma.  In  general,  these  studies  have  looked  at  indirect 
evidence  for  HSV  infection  such  as  the  presence  of  circulating  antibodies  and  tissue 
localized  antigens. 

This  study  is  designed  to  determine  which  regions  of  the  HSV  types  1  and  2 
genomes  are  stably  present  in  HSV  transformed  cells  and  then  to  determine  whether 
those  regions  are  present  in  biopsy  specimens  of  cervical  dysplasia  and  carcinoma. 

3 
Viral  DNA  radiolabeled  with  [  H] -thymidine  has  been  extracted  from  HSV 
infected  cells  purified  on  CsCl  density  gradients,  digested  with  restriction 
endonucleases,  and  the  fragments  isolated  from  agarose  gels  following  electrophoresis. 
Both  the  DNA  and  its  restriction  fragments  are  being  used  in  in  situ  hybridizations 
followed  by  autoradiography  to  determine  the  presence  of  specific  regions  of  viral 
specific  DNA  and  RNA  in  HSV  type  1  and  2  transformed  Chinese  hamster  ovary  cells 
and  to  determine  their  localization  within  those  cells.  Upon  completion  of  these  initial 
studies,  similar  studies  will  be  performed  on  human  cervical  dysplasia  and  biopsy 
specimens.  Efforts  will  be  concentrated  on  those  regions  found  in  the  transformed 
Chinese  hamster  ovary  cells. 
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SUMMARY   OF   WORK    (200  words   or  less  -   underline    keywords) 

RNA  polymerase  binding  region  on  HSV  DNA  are  being  localized  and  characterized 


1253 


PHS-6040 
(Rev.   10-76) 


Project  Description  ZOl  CM  06999-01  LMB 

There  is  elaborate  control  of  transcription  in  HSV  infected  cells:  hos 
transcription  terminates  and  the  viral  genome  has  a  fixed  sequence  of  transcription 
The  mechanisms  involved  in  the  sequential  transcription  of  viral  information  ar 
unknovi^n  but  presumably  involve  structural  variations  in  the  different  polymeras 
binding  regions. 


This  study  is  designed  to  map  the  RNA  polymerase  binding  regions  and 
characterize  their  interaction  with  RNA  polymerase  type  2.  We  have  highly  purifie 
RNA  polymerase  type  2  from  calf  thymus  and  have  isolated  radiolabeled  restrictio 
endonuclease  fragments  from  HSV  types  1  and  2.  We  are  in  the  process  of  mapping  th 
binding  regions  using  purified  materials  and  nitrocellulose  filter  binding  assays.  1 
conjunction  with  the  mapping  experiments  we  are  investigating  the  strengths  of  th 
interaction  between  the  polymerase  and  different  DNA  restriction  fragments.  We  als 
intend  to  investigate  the  ability  of  fractions  from  normal  and  infected  cells  to  affec 
the  DNA-polymerase  interactions. 


ii 
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SUMMARY   OF   WORK    (200  words   or   less  -   underline    keywords) 

Radiolabeled  a  amanitin  is  being  used  to  quantitate  a  amanitin  binding  proteins  (RNA 
polymerase  type  2)  in  normal  and  infected  cells.  The  behavior  of  the  radiolabeled  complex 
will  be  investigated  using  ion  exchange  chromatography  to  determine  whether  alterations 
in  RNA  polymerase  have  occurred  as  a  consequence  of  viral  infection. 
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Most  reports  have  indicated  that  the  pre-existing  cellular  RNA  polymerase  type  2 
is  responsible  for  transcription  of  the  HSV  genome.  These  studies  have  used  RNA 
polymerase  activity  assays  and  partially  purified  cell  free  extracts.  The  presence  of 
subtle  modifications  of  RNA  polymerase  could  easily  have  been  missed. 

This  study  will  use  a  totally  independent  method  to  determine  whether  HSV 
infection  results  in  production  of  more  of  a  pre-existing  RNA  polymerase  type  II,  a  new 
RNA  polymerase  type  II,  or  modification  of  the  pre-existing  RNA  polymerase  type  II. 

This  study  will  rely  on  the  strong  binding  affinity  of  type  2  polymerases  for  a 
amanitins.    Radiolabeled  a  amanitin  will  be  added  to  crude  extracts  from  uninfected  ( 
cells  and  from  cells  during  a  time  course  of  infection.    The  amount  of  binding  protein  • 
present  will  be  correlated  with  the  amount  of  RNA  polymerase  II  activity.     Following 
this  initial  study,  radiolabeled  complexes  will  be  passed  through  ion  exchange  columns 
to  investigate  alterations  in  polymerase  structure  or  possibly  the  appearance  of  a  new: 
polymerase. 
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SUMMARY   OF   WORK    (200  words   or   less  -   underline    keywords) 
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characterized  using  one  and  two  dimensional  activity  gelsl  '~ 
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The  DNases  within  any  mammalian  cell  have  been  very  poorly  characterized, 
However,  it  has  been  reported  that  there  is  a  nuclease  present  in  normal  lymphocytes 
that  is  not  present  in  leukemic  lymphocytes. 

This  study  is  designed  to  investigate  the  nucleases  present  in  lymphocytes  from 
normal  individuals.   These  nucleases  will  be  compared  with  those  present  in  lymphocytes 
from  a  variety  of  leukemia  to  determine  whether  any  of  them  can  serve  as  a  disease;  | 
marker. 

We  have  chosen  lymphocytes  as  a  study  tissue  because  they  can  be  easily  obtained 
highly  purified  in  large  amounts  and  because  they  are  the  cell  type  involved  in  manyi 
leukemias.  We  have  prepared  extracts  from  various  cellular  fractions.  We  are  using 
these  extracts  and  one-and  two  dimensional  activity  gels  (involving  a  wide  variety  of. 
substrates)  to  determine  a)  the  number  of  DNases  present;  b)  activity  and  substratet 
specificity  of  the  individual  nucleases;  c)  cellular  localizations;  d)  cofactors  on 
modifiers  involved  and;  e)  whether  any  alteraction  in  the  DNases  occurs  as  a 
consequence  of  leukemia  and  consequent  treatment. 
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SUMMARY  OF  WORK  (200  words  or  less  -  underline  keywords) 

The  phosphoprotein  (ppl2)  of  12000  molecular  weight  from  RLV  has  been  purified  in  its 
native  form  and  its  effect  on  the  RLV-RT  is  studieHI  ~  Dephosphorylated  and 
rephosphorylated  forms  are  compared  to  the  native  protein. 


PH8-6040 
(Rev.  10-76) 


1259 


Project  Description  ZOl  CM  09102-01     LMB 

Rauscher  Leukemia  virus  purified  from  JLS-VIO  cells  by  a  published  procedure  is 
lysed  and  passed  through  a  phosp>hoeeltulose  column.  The  wash-through  contains  the 
phosphoprotein  of  12000  MW,  which  is  then  purified  by  DEAE-sephadex 
chromatography,  eluting  at  0.3  M  KCl.  This  fractioru2is  characterized  by  gel 
electrophoresis  and  competitive  radioimmuneassay.  A  [  P]  form  of  the  protein, 
purified  in  a  similar  way  after  in  vivo  labeling  of  cells,  is  dephosphorylated  with; 
Bacterial  Alkaline  Phosphatase  and  rephosphorylated  with  protein  kinase  and  the  effects 
of  each  of  these  species  of  pl2  on  DNA  synthesis  by  reverse  transcriptase  is  studied  in 
vitro  using  synthetic  and  natural  templates.  Protein-protein  and  protein-nucleic  acid 
interactions  are  investigated  in  addition  to  the  effects  of  exogenous  components. 
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SUMMARY  OF   WORK   (200  words   or  less  -  underline   keywords) 


Rapid  RNA  sequencing  by  limited  digestion  with  base  specific  enzymes  of  35S  mRNA 
isolated  from  JLS-V9  cells  chronically  infected  with  RLV  will  allow  the  comparison  of  the 
5'  and  3'  termini  of  this  virus  to  those  of  other  more  intenlely  studied  C-type  viruses,  with 
possible  implications  for  replication. 
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The  progression  from  viral  70S  genomic  RNA  to  integrated  proviral  DNA  in  the 
cell  involves  the  transcription  of  a  double  stranded  DNA  intermediate  which  is 
complementary  to  the  entire  genomic  RNA.  The  presence  of  a  tRNA-pro  primer  for 
3'-^5'  transcription  located  within  200  nucleotides  of  the  5'  end  in  murine  C-type  viruses 
in  addition  to  a  terminal  redundancy  of  about  twenty  nucleotides  observed  in  AMV,  ASV 
and  Moloney  systems  has  made  circularization  of  the  genome,  by  bonding  of  3'-cDNA  to 
the  3'  terminal  repeat,  a  popular  model  for  replication.  ' 

RLV  was  harvested  from  roller  bottle  cultures  and  the  supernatant  fluids  were 
cleared  of  cell  debris  by  a  five  minute  spin  at  3500  x  g.  All  procedures  are  done  at  'f  C. 
The  supernatant  is  then  spun  at  100,000  x  g  for  two  hours  and  this  pellet  is  resuspended  i 
in  a  small  amount  of  buffer  and  spun  through  a  30-60%  discontinuous  sucrose  gradient  in  r 
the  same  buffer.  The  virus  band  at  the  interface  is  removed  by  side  puncture  and  spun  i 
briefly  to  remove  sucrose.  The  pellet  is  resuspended  in  a  small  amount  of  buffer,  lysed  c 
and  run  through  a  15-30%  linear  sucrose  gradient  at  about  75,000  x  g  for  three  hours,  i 
The  peak  of  absorbance  at  260  nm.  corresponding  to  70S  RNA  is  pooled  and  extracted  ( 
four  times  with  phenol/chloroform  +  ^%  isoamyl  alcohol  (1:1)  then  four  times  with  double  ( 
volumes  of  diethyl  ether.   The  material  is  then  ethanol  precipitated  overnight. 

The  nucleic  acid  is  characterized  by  sizing  in  agarose  gels,  bonding  to  oligo  (dT)- 
cellulose  and  velocity  gradient  sedimentation  of  normal  and  heat  denatured  samples  plus 
the  ability  to  serve  as  a  template  for  the  homologous  reverse  transcriptase. 

The  methyl  guanosine  cap  structure  of  the  mRNA  is  removed  by  tobacco  acid 
pyrophosphatase  and  the  terminal  phosphates  are  removed  with  bacteriak-alkaline  i 
phosphatase.  ^^■  polynucleotide  kinase  is  then  used  to  label  the  5'  end  with  P.  The  ( 
RNA  is  sequenced  by  limited  digestion  with  base  specific  nucleases  and  the  resulting  | 
fragments  are  separated  in  a  20%  polyacrylamide  gel.  The  3'  end  will  be  sequenced  by  a  ; 
modification  of  this  method  using  a  specific  primer  for  transcription. 
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SUMMARY  OF  WORK   (200  words   or  less  -  underline   keywords) 

The  basic  protein  (plO)  of  10000  molecular  weight  is  purified  in  its  native  form  from  RLV 
and  its  effect  on  the  activity  of  the  homologous  reverse  transcriptase  using  artifical  and 
natural  templates  is  studied. 
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The  purification  of  virions  from  3LS-'fO  cells  is  accomplished  by  published 
procedures.  The  virus  pellet  is  lysed  and  applied  to  a  phosphocellulose  column  and  plO  is 
eluted  in  a  salt  gradient  at  about  0A5  M  KCl.  A  small  amount  of  contaminating  reverse 
transcriptase  is  removed  by  DNA  cellulose  chromatography,  where  upon  the  plO  elutes 
at  0.6  M  KCl.  The  protein  is  characterized  by  gel  electrophoresis  and  competitive 
radioimmuneassay. 

The  effect  of  this  protein  on  the  synthesis  of  DNA  from  artificial  and  natural  template 
by  reverse  transcriptase  is  observed  in  relation  to  the  nucleic  acid  binding  properties  of 
the  plO,  protein-protein  interactions  with  the  reverse  transcriptase  and  effects  on  the 
binding  of  other  core  proteins  with  the  reverse  transcriptase.  The  effect  of  divalent 
cation  components  and  salt  concentrations  are  also  studied. 
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SUMMARY  OF  WORK  (200  words  or  less  -  underline  keywords) 

RLV  is  used  as  a  model  system  to  investigate  the  progressive  synthesis  of  DNA  from  the 
viral  RNA  template.  Each  of  the  purified  viral  core  proteins  in  its  native  form  is  studied 
in  combination  with  purified  RLV-RT  and  viral  RNA. 
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Viral  70S  RNA  is  isolated  by  published  procedures  and  each  of  the  core  proteins 
are  purified  in  the  native  form  by  sequential  column  chromatography.  A  set  of 
standardized  conditions  is  used  to  characterize  the  DNA  synthesis  activity  of  reverse 
transcriptase  as  each  of  the  purified  protein  components  is  added  to  the  system.  Size 
analysis  by  agarose  gel  electrophoresis  and  complementarity  to  the  viral  RNA  will 
characterize  the  DNA  product.  The  Southern  gel  technique  will  be  used  to  determine 
relative  transcription  rate  for  different  portions  of  the  genome  and  the  ultimate! 
synthesis  of  a  full  length  copy  of  the  genome.  This  data  will  be  correlated  with  the 
results  obtained  from  systems  using  artificial  templates. 
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SUMMARY   OF   WORK    (200   words   or   less  -   underline    keywords) 

Reverse  Transcriptase  (RT)  and  p30  have  been  isolated  from  several  murine  retroviruses 
(ecotropic  and  xenotropic).  P30  binds  specifically  to  increase  the  enzymatic  activity  of 
RT.  The  mechanisms  for  this  remain  unknown  and  are  being  investigated  by  kinetic  and 
the  end  product  analysed. 
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RT  and  p30  can  be  associated  to  form  a  high  molecular  weight  complex  with  each 
RT  molecule  binding  up  to  30  p30  molecules.  This  complex  displays  an  increased  DNA 
polymerase  activity  over  the  RT  alone.  The  stimulation  of  RT  activity  does  not  appear 
to  result  from  stabilization  of  RT  in  the  assay  system.  Evidence  suggest  that  the 
stimulation  stems  from  an  increase  in  the  apparent  V  of  the  reaction  and  not  from  a 
decrease  of  the  apparent  K  of  RT  for  its  template  or  nucleotides.  These  results  will 
be  further  developed.  In  particular,  rates  of  initiation  and  elongation  with  RT  alone  and 
complexed  with  p30  will  be  done  and  the  lengths  of  the  end-products  examined. 
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SUMMARY  OF  WORK  (200  words  or  less  -  underline  keywords) 

Reverse  transcriptase  (RT)  and  p3Q  from  several  retrovirus  have  been  shown  to  bind 
together  specifically  to  form  a  high  molecular  weight  complex.  This  complex  displays 
increased  DN A- polymerase  activity  over  that  shown  by  RT  alone.  Evidence  suggests  that 
the  spontaneous  appearance  of  an  endogenous  p30-RT  complex  in  thymocytes  may  be 
important  for  the  subsequent  neoplastic  transformation  of  the  AKR  thymus.  The 
derivation  and  nature  of  this  complex  is  under  investigation. 
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By  phosphocellulose  chromatography  we  have  isolated  several  p30  like  proteins 
and  an  RT  activity  from  the  microsomal  fraction  of  cells  from  a  transplanted  tumor 
derived  from  the  AKR  thymic  lymphoma  cells.  The  partially  purified  the  RT  appears  to 
be  tightly  complexed  with  at  least  one  of  these  p30s.  However  the  RT  can  be  further 
purified  by  DNA-cellulose  chromatography.  The  interaction  of  the  purified  RT  with  the 
various  p30  fractions  is  being  studied  and  compared  to  properties  of  the  endogenous 
complex.  Immune  techniques  are  being  employed  to  relate  these  p30  and  RT  fractions 
to  those  purified  from  AKR  ecotropic  and  xenotropic  viruses.  Studies  suggest  that  the 
p30  but  not  the  RT  fractions  differ  from  those  of  the  ecotropic  virus.  Similar  studies  in 
progress  with  the  thymic  lymphoma  itself  suggest  that  the  RT  from  the  thymic 
lymphoma  may  differ  antigenically  from  that  of  the  derive  tumor.  Finally  a  comparison 
of  RT  and  p30  from  a  non-transformed  cell  line  which  mainly  produces  AKR  ecotropic 
virus  will  be  made.  It  is  hoped  that  the  derivation  and  role  of  the  RT  p30  complex  in 
the  transformation  of  the  AKR  thymus  can  be  more  clearly  defined. 
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ANNUAL  REPORT 
OFFICE  OF  THE  ASSOCIATE  DIRECTOR 
CANCER  THERAPY  EVALUATION  PROGRAM 
DIVISION  OF  CANCER  TREATMENT 
NATIONAL  CANCER  INSTITUTE 

?he  scope  of  functions  of  the  Cancer  Therapy  Evaluation  Program 
|CTEP)  were  substantially  increased  with  the  reorganization  within 
:he  National  Cancer  Institute  (NCI)  effected  June  1,  1978,  with 
transfer  of  relevant  grant- supported  activities  into  the  Division 
>f  Cancer  Treatment  (DCT) .   In  previous  annual  reports  details  were 
jiven  of  the  range  of  activities  which  included  the  clinical  evalu- 
ition  of  new  anticancer  agents  and  the  coordination  of  extramural 
;linical  research  programs  testing  combined  modality  approaches, 
'he  current  report  will  update  these  areas  as  well  as  focus  on 
)rganizational  changes,  activities  of  the  Office  of  the  Associate 
)irector ,  summary  of  program  activities,  and  highlights.   The 
effective  integration  of  new  areas  transferred  into  the  program 
?ill  become  apparent  throughout  this  report.   In  addition,  there 
las  been  greater  coordination  of  clinical  activities  with  the 
)evelopmental  Therapeutics  Program  resulting  in  increasingly  effi- 
;ient  methods  for  testing  new  therapeutic  modalities.   Methodolo- 
fical  aspects  were  the  subject  of  numerous  publications  by  program 
Jtaff .   In  particular,  the  concept  of  a  clinical  panel  in  which 
:o  test  new  drugs  was  introduced.   These  concepts  and  clinical  trial 
resources  were  also  thoroughly  reviewed  at  the  Spring,  1979,  meetinc 
)f  the  DCT  Board  of  Scientific  Counselors.   Future  developments  are 
expected  to  take  place  in  the  areas  of  biological  response  modifiers 
ind  in  the  fields  of  surgery  and  nutrition. 

:.   Organizational  Changes 

:n  1978-79  the  transfer  of  grant-supported  programs  was  fully 
iccomplished.   Within  the  physical  facilities  of  the  Landow 
Juilding  were  housed  the  Clinical  Investigations  Branch  (Chief, 
)r.  Raymond  Weiss) ,  incorporating  into  it  ROl  Clinical  Treatment 
iesearch  programs;  the  Clinical  Projects  Branch  (Chief, 
)r.  Roger  Halterman) ,  with  responsibility  of  overseeing  POl  program 
>rojects  related  to  clinical  treatment  research;  and  the  Radiation 
)evelopment  Branch  (Acting  Chiefs,  Dr.  Daniel  Rubin  and 
)r.  Franco  Muggia) ,  with  responsibilities  of  overseeing  the  radia- 
:ion  programs  and  previously  existing  activities  related  to 
ievelopment  of  new  radiotherapeutic  modalities.   On  the  sixth  floor 
)f  Building  37  were  housed,  as  before,  the  Office  of  the  Associate 
)irector  and  the  Investigational  Drug  Branch  (Chief, 
)r.  Vincent  Bono)  . 

)ther  changes  included  the  naming  of  Dr.  Daniel  Kisner  as  Special 
assistant  for  Nutrition,  CTEP,  working  to  develop  nutritional  treat- 
lent  research-related  activities  in  concert  with  Dr.  Guy  Newell, 
leputy  Director,  NCI,  who  assumed  charge  of  the  Cancer  Diet  and 


1271 


Nutrition  Program  and  its  expansion  mandated  by  Congress. 
Dr.  Kisner  also  remained  in  close  relationship  with  the  Clinical 
Investigations  Branch's  Surgery  and  Nutrition  Section.   Within 
the  Clinical  Investigations  Branch  (CIB) ,  Dr.  Gregory  Wolf,  an 
otolaryngologist  who  was  recruited  to  monitor  head  and  neck  clini- 
cal trials,  assumed  a  supervisory  role  on  the  other  surgical 
oncology  activities  while  awaiting  recruitment  of  a  permanent 
section  head.   Dr.  James  Schwade  continued  to  serve  as  radiotherai  , 
consultant  in  CIB  activities,  such  as  protocol  review,  while 
transfering  his  full-time  activities  to  the  Clinical  Oncology 
Program  (COP) ,  effective  September  1,  197  8.   Other  new  members  of 
the  Radiation  Branch  (COP)  also  have  shared  this  role  with 
Dr.  Schwade.   Recruitment  of  a  branch  chief  for  the  Radiation 
Development  Branch  (RDB)  to  coordinate  these  and  other  activities 
is  anticipated  in  1979.   In  the  meantime.  Dr.  Mahoney  carried  on 
full  responsibility  of  grant-related  projects,  guided  initially  b; 
Dr.  Daniel  Rubin  and  subsequently  by  Dr.  Franco  Muggia,  serving  a; 
Acting  Branch  Chiefs.   Recruitment  of  other  personnel  to  RDB  has  : 
awaited  appointment  of  the  Branch  Chief. 

Other  conceptual  organizational  changes  have  been  planned  for  197 
In  the  CIB,  coordination  of  clinical  trials  has  been  effectively 
centralized  in  the  process  of  protocol  review  achieved  by  the 
Program  Coordinator,  Ms.  Elise  Mackie.   Protocols  are  submitted  f  )ni 
all  branches  and  from  the  Office  of  the  Associate  Director  (OAD) 
for  review,  for  filing,  or  for  submission  to  the  International 
Cancer  Research  Data  Bank  (ICRDB) .   The  monitoring  facilities  of 
the  Investigational  Drug  Branch  (IDB)  need  to  be  integrated  with 
this  process  in  achieving  a  computer-related  information  system  ff 
the  entire  CTEP.   Plans  for  such  integration  have  been  under 
development  by  Dr.  Vincent  Bono  assisted  by  Mr.  William  Penland 
as  a  part-time  consultant. 

Another  conceptual  organizational  change  of  potential  importance 
for  the  program  is  that  of  assembling  an  Investigational  IJew  Drue 
(IND)  development  unit  within  IDB.   Recruitment  of  a  chemist  and 
clinician  to  join  Dr.  Penta  in  this  venture  has  been  achieved.   £'ch 
a  unit  would  share  in  the  responsibility  of  assembling  and  filinc! 
IND's  with  the  Food  and  Drug  Administration  (FDA),  in  making  contct 
with  FDA  officials,  and  implementing  recommendations  of  the  Decision 
Network  Committee.   The  unit  would  also  have  ongoing  communicatic. 
with  drug  monitors  on  the  overall  status  of  IND's  under  our  supeii, 
vision.   This  unit  will  undoubtedly  provide  an  increasingly  more  ^' 
efficient  mechanism  for  the  development  of  new  drugs  and  the  clii,"  i 
cal  analysis  of  specific  priorities.   Assigning  such  priorities  re 
assuming  great  importance  as  the  number  of  anticancer  drugs  expails. 

II.   Activities  of  the  Office  of  The  Associate  Director  (OAD) 

The  OAD  is  responsible  for  integrating  the  effort  of  all  four 
program  branches.   This  is  primarily  achieved  through  participat.Jn  j 
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of  the  Associate  Director  (AD)  in  the  branches'  activities  and 
through  weekly  staff  meetings  (Appendix) . 

Major  responsibilities  and  achievements  of  the  OAD  have  been: 
I  A)  program  supervision  and  budgetary  allocation,  B)  review  and 
•  development  of  therapeutic  strategies,  C)  standardization  of  methoc 
i  in  clinical  trials,  D)  review  of  toxicologic  requirements  for 
i  Phase  I  trials,  and  E)  representation  in  international  activities. 

A.  Program  Supervision  and  Budgetary  Allocation 

As  noted  in  the  Appendix,  a  series  of  orientation  sessions  are 
instituted  every  July  for  the  staff.   In  addition,  the  staff  is 
,  encouraged  to  attend  similar  sessions  in  the  Clinical  Oncology 
'  Program.   These  constitute  a  period  of  training  for  new  staff  of 
the  CTEP.   The  Office  of  the  AD  is  also  responsible  for  supervisinc 
the  management  of  all  program  areas  in  concert  with  the  branch 
[   chiefs.   Budgetary  allocations  to  each  area  within  the  program  are 

worked  out  directly  in  close  communication  with  program  directors 
;  and  project  officers  in  each  of  the  branches  and  with  the  Admini- 
i  strative  Officer.   These  are  subsequently  discussed  with  the 
',   Director,  DCT  and  decisions  are  transmitted  back  to  the  entire 
staff  of  the  CTEP. 

A  number  of  guest  workers  visited  the  CTEP  to  accomplish  work  on 
i  specific  projects.   These  included:  Dr.  Pilar  Espana  (one  month  - 
I  Spain),  Dr.  Maurice  Staquet  (three  months,  1978  -  Belgium), 
Dr.  Rino  Tumolo  (one  month  -  Italy) ,  Dr.  Allan  Van  Oosterom  (one 
week  -  The  Netherlands),  and  Dr.  Jon  Lamvik  (Norway  -  three  months! 

B.  Review  and  Development  of  Therapeutic  Strategies. 

Since  January,  1979,  a  series  of  meetings  culminated  in  the 
development  of  a  Head  and  Neck  Cancer  Contracts  Program  Protocol. 
These  meetings  held  together  with  successful  competitors  were 
instrumental  in  posing  questions  regarding  the  contribution  of 
preoperative  chemotherapy  (with  bleomycin  and  cis-platinum)  or 
maintenance  chemotherapy  (with  cis-platinum) .   The  chemotherapy  of 
head  and  neck  cancer  was  extensively  surveyed  for  this  purpose. 

In  testicular  cancer  the  CTEP  contributed  to  defining  the  relevant 
questions  concerning  platinum-based  chemotherapy  in  early  stages  o 
this  disease.   An  intergroup  study  became  feasible  beginning  1979. 

From  the  1977  Conference  on  Lung  Cancer,  originated  a  registry  doc 
umenting  long-terra  survivors  among  patients  treated  for  small  cell 
carcinoma.   This  registry,  set  up  with  the  collaboration  of  the 
International  Association  for  the  Study  of  Lung  Cancer,  amassed  10 
entries  of  survivors  greater  than  2.5  years,  and  additional 
entries  and  analysis  are  expected. 
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Continued  interest  in  the  adjuvant  treatment  of  osteosarcoma      ; 
resulted  in  publication  of  the  proceedings  of  a  meeting  held 
during  the  preceding  year  in  the  February,  1978,  issue  of  Cancer 
Treatment  Reports.   Dr.  Arthur  Louie  helped  in  editing  this  issue. 

Concern  in  conclusively  demonstrating  the  value  of  specific  invest 
gational  drugs  was  reemphasized  through  discussions  with  the  FDA. 
Special  efforts  were  made  in  establishing  NDA-supporting  (NDA: 
New  Drug  Application)  studies  with  high  dose  Methotrexate  and  VP-1 
and  such  emphasis  will  be  maintained  with  other  drugs  that  show 
activity  in  Phase  II  studies.   Operational  procedures  of  the  CTEP 
were  thoroughly  described  and  became  part  of  the  Master  File  of 
the  DCT  which  is  kept  in  the  Bureau  of  Drugs,  FDA.   Another  major  i 
effort  of  the  program  is  in  developing  strategies  in  the  study 
of  second  generation  anticancer  drugs.   Several  publications,  as 
well  as  a  Symposium  on  New  Drugs  and  Anthracycline  Antibiotics, 
organized  by  the  European  Organization  for  Research  on  Treatment 
for  Cancer  (EORTC) ,  have  emanated  from  this  interest  (to  be 
published  in  Cancer  Treatment  Reports,  1979) . 

C.  Methods  in  Clinical  Trials. 

Several  publications  have  described  the  methods  used  in  Phase  II 
trials.   Together  with  Phase  II/III  contractors,  a  standardization 
approach  was  amply  discussed  and  agreed  upon.   Such  discussions 
formed  the  basis  for  subsequent  efforts  in  standardization  of 
clinical  trial  methods  by  the  World  Health  Organization  (WHO)  and  ( 
the  EORTC.   The  Group  Chairmen  also  stimulated  a  meeting  to  stand-i 
ardize  toxicity  criteria  within  the  groups.   Such  efforts  should 
prove  helpful  to  interpretation  of  clinical  trials  from  various 
sources,  as  well  as  eventually  simplifying  computerization  of  data 
input  into  the  CTEP. 

In  collaboration  with  Dr.  Staquet,  analysis  of  errors  inherent  in 
clinical  trials  has  been  carried  out.   Application  of  Bayesian  locc 
to  analyze  diagnostic  tests  was  also  stimulated. 

D.  Review  of  Toxicology  Requirements  for  Phase  I  Trials. 

In  collaboration  with  the  Laboratory  of  Toxicology,  DTP,  an  exten- 
sive review  of  toxicologic  data  for  several  drugs  with  available 
clinical  correlations  was  carried  out.   Dr.  Marcel  Rozencweig's 
conclusions  were  widely  circulated  and  accepted  by  previous  inves- 
tigators, such  as  Freireich  and  Schein.   Basically,  a  starting  do£ 
for  clinical  trials  based  on  mouse  toxicologic  data  may  be  quite 
safe  and  feasible.   Also,  the  qualitative  toxicities  verified  in 
large  animals,  may  be  scarcely  useful  to  clinicians  well  versed  ii 
Phase  I  trials.   Reform  of  current  toxicology  protocols  is  expects 
from  such  a  review. 
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i.   Representation  in  International  Activities. 

rie  OAD  is  responsible  for  providing  the  clinical  input  to  treatment 
jpsearch  activities  of  the  DCT.   All  protocols  are  channeled  to  the 
(IB  for  review.   NCI-PAHO  (Pan  American  Health  Organization)  treat- 
rgnt  research  programs  were  initiated  in  1978  and  are  coordinated 
tirough  the  AD  office.   EORTC  protocol  activities  are  also  similarly 
isviewed;  the  AD  is  additionally  on  the  Protocol  Review  Committee 
o:  the  EORTC.   Representation  and  participation  in  the  U.S.  - 
Irance  and  U.S.  -  U.S.S.R.  activities  took  place  in  1978,  with 
lajor  emphasis  on  new  drug  testing.   Tables  1  and  2  summarize  the 
£;ope  of  these  activities. 

i[I.   Summary  of  Program  Activities. 

1\e   following  drugs  were  introduced  by  the  IDB  and  the  respective 
Efotocol  studies  were  activated: 


Drug 
Pentamethylmelamine 


Institution 

Mayo,  Wayne  State  University, 
M.D.  Anderson,  Medical  Oncology 
Branch,  NCI 


ICRF-159 


Kansas,  St.  Jude,  Wisconsin, 
Medical  Oncology  Branch,  NCI 


Heroin 
PCNU 


Georgetown  University 

M.D.  Anderson,  Northern  California 
Oncology  Group,  Memorial  Sloan- 
Kettering  Cancer  Center,  Wisconsin 


DON 


Mayo,  Memorial  Sloan-Kettering 
Cancer  Center 


THC 


National  Cancer  Institute,  Wayne 
State  University 


Thymidine 


Memorial  Sloan-Kettering  Cancer 
Center,  Baltimore  Cancer  Research 
Program,  NCI,  Sidney  Farber  Cancer 
Institute 


Sjudies  are  ongoing  with  each  one  of  these  in  one  or  more  schedules, 

dntracts  were  recompeted  in  Phase  I  and  awards  were  made  as  indi- 
cted by  the  asterisk  on  Table  3,  which  shows  the  Phase  I/II 
Wrking  Group. 


1275 


The  CIB  protocol  review  has  included  all  studies  in  grant-supporte  i 
cooperative  groups  (Table  4)  and  contract-supported  studies       ' 
(Tables  5,  6,  &  7).   A  document  was  prepared  for  the  Clinical  Tries 
Review  which  described  all  the  contract-supported  activities  of  t\ 
Division  relating  to  clinical  trials.   A  similar  effort  was  under- 
taken by  the  Cooperative  Groups.   The  CIB  also  was  involved  in 
single  investigator  initiated  grant-supported  work  including  fundi  g 
of  74  grants  for  6.2  million.   Similar  values  for  the  Clinical    . 
Projects  Branch  and  the  Radiotherapy  Development  Branch  are  shown  | 
under  the  Branches'  respective  reports. 

Conferences  set  up  by  the  CTEP  are  included  in  Section  VIII. 

IV.   Highlights. 

A.   Organizational. 

-  A  registry  of  long-term  survivors  of  small  cell  carcinoma  of  th; 
lung,  with  more  than  100  entries,  was  initiated. 

-  Plans  for  an  intergroup  testicular  study  addressing  questions  o 
Stage  II  treatment  were  completed. 

-  A  protocol  testing  chemotherapy  in  locally  advanced  head  and  ne: 
cancer  was  successfully  launched. 

-  Integration  of  ROl  and  POl  grants  programs  within  the  CTEP  was  ( 
accomplished. 

-  VP-16  application  for  Group  C  status  for  treatment  of  small  eel 
lung  cancer  was  submitted  and  approved  by  the  FDA. 

-  The  New  Drug  Mechanism  was  activated  with  successful  applicatic 
in  three  institutions  to  study  new  anticancer  drugs  normally 
available  to  cancer  centers  (Group  B) . 

-  For  the  Clinical  Trials  Review  of  the  Board  of  Scientific 
Counselors  (March,  1979),  a  document  providing  a  summary  of  al.' 
extramural  clinical  trials  was  assembled  by  CTEP  staff. 

-  Publication  of  the  1977  Airlie  House  Meeting  on  Lung  Cancer  war 
accomplished  by  Raven  Press,  December,  1978. 


A  national  Conference  on  Cis-platinum' and  Testicular  Cancer  wa; 
attended  by  about  400  people  at  the  Shoreham  Americana  Hotel, 
September  21-22,  1978. 

The  first  NCI-EORTC  Meeting  on  New  Anticancer  Drugs  was  held  i 
Brussels,  September  28-29,  1978,  including  a  discussion  on 
anthracyclines  by  U.S.,  Japanese,  and  European  scientists. 
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•  With  Japan,  collaboration  on  drug  analogs  of  bleomycin,  nitro- 
soureas, and  anthracyclines  maintained  great  activity  in  19  79. 

Programs  launched  with  nine  Latin  American  cancer  centers  are 
ongoing  and  have  expanded  our  communication  throughout  the 
I  Continent  as  well  as  the  clinical  resources,  particularly  dealing 
with  some  advanced  local  stages  of  cancer. 

i.   Scientific. 

■  Review  of  toxicology  data  has  indicated  the  feasibility  of  mouse 
toxicology  providing  adequate  starting  doses  for  Phase  I  trials. 

i-  Mouse  LDIO  data  shows  considerable  variability  (up  to  30%),  but 
i  generally  this  does  not  influence  the  number  of  escalation  steps 
in  Phase  I  trials. 

:■  Phase  I  trials  with  the  intercalating  drug,  AMSA,  were  completed 
i  and  in  preliminary  Phase  II  data,  the  drug  causes  responses  in 

acute  leukemia,  breast  cancer,  and  melanoma.   Leukopenia  is  the 

major  toxicity. 

Toxicity  of  PALA  is  unique,  with  proctitis  and  skin  rash  being 
major  manifestations. 

Phase  I  studies  with  the  radiosensitizer ,  misonidazole,  were 
completed  and  many  Phase  II  studies  were  begun.  Preliminary 
indications  of  radiosensitization  were  reported. 

Cis-platinum  became  well  established  and  commercially  available 
for  treatment  of  testicular  and  ovarian  cancers  after  several 
years  as  an  investigational  drug. 

Lung  cancer  adjuvant  studies  have  confirmed  the  tolerance  of 
intrapleural  BCG  in  more  than  100  patients.   Therapeutic  results 
are  being  awaited. 

Gastric  cancer  chemotherapy  regimens  containing  adriamycin  have 
proven  more  effective  than  other  regimens  in  contract-supported 
studies  and  confirmed  by  grant- supported  cooperative  groups. 

Regimens  of  cis-platinum  and  bleomycin  were  reproducibly  effective 
against  head  and  neck  cancer  and  were  introduced  into  combined 
modality  studies. 

;  Regimens  containing  cis-platinum  were  found  to  be  effective  also 
]    in  inducing  remissions  in  lung  cancer  (Mayo  Clinic  and  others) 
i  and  have  been  tested  in  resectable  Stage  II  and  III  adenocarcinoma 
and  large  cell  carcinoma  of  the  lung. 
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-  Combinations  of  Actinomycin  D  and  DTIC  showed  some  greater      i  | 
efficacy  than  DTIC  alone  in  advanced  melanoma  in  studies  by 
Wayne  State  and  M.D.  Anderson. 

-  Studies  at  M.D.  Anderson  have  suggested  attenuation  of  chemo- 
therapy toxicity  by  total  parenteral  nutrition  during  induction. 

-  Several  studies  have  shown  indications  similar  to  those  publishc  i 
by  the  Medicine  Branch,  COP,  DCT,  NCI,  that  drug  combinations  ii  ' 
ovarian  cancer  are  superior  to  L-PAM.   This  is  related  to  the 
confirmation  of  several  non-alkylating  drugs  with  activity 
against  the  disease:   hexamethlymelamine,  cis-platinum,  and 
adriamycin.   These  studies  were  reviewed  in  a  conference  in 
June,  1978,  and  have  been  published  in  Cancer  Treatment  Reports 
March,  1979. 

-  Adjuvant  melanoma  studies  by  the  WHO  (under  CTEP  support)  indie,  e 
effectiveness  of  intensive  DTIC  therapy  in  delaying  metastases  ; 
in  Stage  I  and  II  melanoma. 

-  Update  of  adjuvant  breast  cancer  studies  continue  to  show  advan 
tages  for  chemotherapy-treated  groups.   In  Bonadonna's  study, 
the  CMF-treated  group  has  a  significantly  improved  survival  rat 
over  control. 

-  Preliminary  results  in  two  studies  (Intramural  NCI  and  Sidney   | 
Farber  Cancer  Institute)  indicate  that  adjuvant  chemotherapy  am  ' 
local  radiotherapy  have  a  dramatic  impact  on  the  disease-free 
survival  of  Stage  III  soft  tissue  sarcoma. 

-  Intergroup  studies  in  pediatric  solid  tumors  (Ewings,  Rhabdomyo 
sarcoma)  continue  to  demonstrate  progress  in  combined  modality  , 
approaches  to  these  very  malignant  tumors. 
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j?ranco  M.  Muggia,  M.D. 

Professor  of  Medicine,  George  Washington  University 

Member,  Decision  Network,  DCT 

Member,  Cancer  Treatment  Program  Staff,  DCT 

Member,  Clinical  Research  Subpanel,  DCT 

Member,  Analog  Committees  of  DCT 

Member,  Clinical  Oncology  Review  Committee,  DCT 

Member,  Operating  Committee,  DCT 

NCI  Co-coordinator  for  Chemotherapy,  U.S.  -  Japan  Agreement 

Chairman,  Lung  Cancer  Program  U.S.  -  UiS.S.R.  Agreement 

Member,  Society  of  Surgical  Oncology 

Cooresponding  member.  Social  Security  Peruvian  Society  of 

Oncology 
Coordinator  for  New  Drug  Projects,  U.S.  -  France  Agreement 
Coordinator,  NCI  -  Pan  American  Health  Organization  (PAHO) 

Treatment  Research 
'     Honorary  member,  Spanish  Society  of  Oncology 

Co-chairman,  European  Organization  for  Research  on  Treatment 

for  Cancer  (EORTC)  Plenary  Session,  June,  1979 
Hematology  Attending,  Veterans  Administration  Hospital, 

Washington,  D.C.,  August,  1978,  and  April,  1979. 
Participation  in  George  Washington  University  Oncology 

Conferences  which  occur  monthly 
Consultant,  Medical  Oncology  Society  (France) ,  1978 
Coordinator  for  Clinical  Cancer  Treatment,  U.S.  -  Italy 

Agreement 


5/III.   CONFERENCES 

1.  Cooperative  Group  Surgeons,  9/11/78 

2.  Cooperative  Group  Pathologists,  9/13/78 

3.  New  Drug  Liaison  Meeting,  9/20/78 
j      4.  Phase  I  Meeting,  10/18/78 

5.  Cooperative  Group  Statisticians,  12/12/78 

6.  Small  Cell  Carcinoma  Working  Conference,  12/12-13/7! 
!      7.  Thymidine  Workshop,  12/20/78 

8.  Ostersarcoma  Treatment  Working  Group,  1/26/79 

9.  Intergroup  Testicular  Cancer  Meeting,  1/22/79 

10.  Cooperative  Group  Committee  on  Common  Criteria  for 

Toxicity,  1/29/79 

11.  Phase  I  Working  Group,  2/16/79 


1287 


12. 
13. 
14. 
15. 

16. 
17. 
18. 


19. 


Mesothelioma  Treatment  Working  Group,  2/6/79 

Intergroup  Testicular  Cancer  Meeting,  2/20/79 

New  Drug  Liaison  Meeting,  2/23/79 

NCI-OSITC  Workshop  on  Intraarterial  Chemotherapy  of 
Head  and  Neck  Cancer,  4/19/7  9 

Head  and  Neck  Contractors,  4/20/79 

Ovarian  Cancer  Study  Group,  4/27/79 

Conference  on  Treatment  of  Primary  Breast  Cancer: 
Management  of  Local  Disease,  6/5/79  (planned  in 
cooperation  with  Office  of  the  Director,  NIH) 

Phase  I  Working  Group,  7/20/79 


IX.   FOREIGN  VISITORS 

1.  Dr.  Cain  -  New  Zealand  -  8/1/78 

2.  Dr.  Delfino  -  Argentina  -  9/21-22/78 

3.  Dr.  Hilcoafce  -  Australia  -  9/26/78 

4.  Dr.  Majima  &  six  colleagues  -  Japan  -  10/2/78 

5.  Mr.  Boaz  -  Belgium  -  10/2/78 

6.  Prof.  Tagnon  -  Belgium  -  10/2/78 

7.  Dr.  Ali  -  India  -  10/24/78 

8.  Dr.  Gosalvez  -  Spain  -  11/2/78 

9.  Dr.  Van  Oosterom  -  The  Netherlands  -  11/9/78 

10.  Dr.  Serrou  -  France  -  11/24/78 

11.  Dr.  Veronesi  -  Italy  -  11/24/78 

12.  Dr.  Van  den  Heuval  -  The  Netherlands  -  3/2  2/79 

13.  Dr.  Pouillart  -  France  -  3/23/79 

14.  Dr.  Bonmassar  -  Italy  -  3/20/79 

15.  Group  of  Scientists  from  the  U.S.S.R.  -  3/20/79 

16.  Dr.  Vergara  -  Chile  -  5/3/79 

17.  Dr.  Olivari  -  Argentina  -  5/10/79 

18.  Dr.  Van  Oosterom  -  The  Netherlands  -  5/10/79 
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\PPENDIX 


Month 


Dctober,  1978 
Niovember,  1978 
December,  1978 

January,  1979 
i'ebruary,  1979 
•larch,  1979 


^pril,  1979 


lay,  1979 


rune,  1979 


Staff  Events 

Staff  Meetings* 
10/3,  10/24,  10/31 
11/7,  11/21,  11/28 
12/7 

1/4,  1/11,  1/18,  1/25 
2/8,  2/13,  2/15,  2/22 
3/1,  3/6,  3/8,  3/22 


4/5,  4/10,  4/12, 
4/26 


5/1,    5/3,    5/10,    5/23 
5/29 

6/7,  6/12,  6/21,  6/2! 


Other  Events 


Presentation  by 
Janssen  R&D,  Inc.  on 
Levamisole,  12/19 


Clinical  Oncology 
Review  Committee,  3/21 

Seminar  with  the  Lab  of 
Toxicology,  "Mathematical 
Methods  for  Expressing 
Combination  Chemotherapy 
Data"  by  Dr.  Spremulli,  3/22 

Seminar,  "New  Drug 
Applications:  Relationships 
Between  Industry  and  NCI" 
by  Dr.  Stanley  Crooke,  4/24 


[■Includes  joint  protocol  review  at  the  Clinical  Investigations 
Branch. 

m  orientation  schedule  for  new  personnel  is  as  follows: 

Tuly  10  -  Role  and  Organization  of  the  Cancer  Therapy  Evaluation 
Program 

uly  24  -  Investigational  Drug  Branch 

ugust  7  -  Clinical  Investigations  Branch 

ugust  21  -  Clinical  Projects  Branch 

ugust  28  -  Radiotherapy  Development  Branch 
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TABLE  1 


Country 
France 

Japan 
U.S.S.R. 

U.K. 

Poland 
Germany 


DIVISION  OF  CANCER  TREATMENT 

INTERNATIONAL  ACTIVITIES 

I.  BILATERAL  AGREEMENTS 

Treatment  Research  Areas 

Clinical  Pharmacology,  Phase  I/II 
Trials,  GI  Cancer 

Drug  Development,  GI  Cancer 

New  Drugs;  Lung,  Breast  &  Ovarian 
Cancers 

Drug  Development,  Clinical 
Pharmacology 

Pediatric  Oncology 

New  Drugs 
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ABLE  2 


DIVISION  OF  CANCER  TREATMENT 

INTERNATIONAL  ACTIVITIES 

II.  MISCELLANEOUS  PROGRAMS 


Program 
NCI  -  PAHO 
NCI  -  Canada 
NCI  -  Cairo  University 


Cancer  Chemotherapy  Center 
Japan 

Institute  Jules  Bordet 


Treatment  Research  Area 

Clinical  Trials 

New  Drug  Trials 

Bladder  Cancer,  Head  &  Neck 
Cancer 

Information  on  Drug  Development 
and  Clinical  Trials 

Information  on  Drug  Development 
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TABLE  3 


PHASE  I/II  WORKING  GROUP 


Institute 


Principal  Investigator 


Baltimore  Cancer  Research  Program,  NCI 

Children's  Hospital  of  Los  Angeles 

Clinical  Pharmacology  Branch,  NCI 

Georgetown  University 

Mayo  Clinic 

M.D.  Anderson 

Medical  Oncology  Branch,  NCI 

Memorial  Sloan-Kettering  Cancer  Center 

Mount  Sinai  Cancer  Center 

NCI-VA  Medical  Oncology  Branch 

Ohio  State  University 

Pediatric  Oncology  Branch,  NCI 

Roger  Williams  General  Hospital 

Roswell  Park  Memorial  Institute 

Sidney  Farber  Cancer  Institute 

St.  Jude's  Children's  Hospital 

U.C.L.A. 

University  of  Kansas 

University  of  Miami 

University  of  Vermont 

University  of  Wisconsin 

Wayne  State  University 

Yale  University 


P.  Wiernik 
S.  Siegel 

B,  Chabner 
P.  Woolley* 
J.  Kovach* 
G.  Bodey* 
R.  Young 

C.  Young* 
T.  Ohnuma* 
J.  Minna 

J.  Neidhart 
A.  Levine 
F.  Cummings 

A.  Mittelman 
E.  Frei* 

C.  Pratt 
J.  Block 

B.  Hoogstraten'' 

C.  Vogel 

I.  Krakoff* 
H.  Davis* 
L.  Baker* 
J.  Bertino 


*  Contract  Supported. 
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TABLE  4 

GRANT-SUPPORTED  COOPERATIVE  GROUP  PROGRAM 

Multimodal  Multidisease  Groups 

Cancer  and  Leukemia  Group  B  (CALGB) 
Eastern  Cooperative  Oncology  Group  (ECOG) 
Southeastern  Cancer  Study  Group  (SEG) 
Southwest  Oncology  Study  Group  (SWOG) 
Childrens  Cancer  Study  Group  (CCSG) 

Multimodal  Single  Disease  Groups 

Gynecological  Oncology  Group  (GOG) 
National  Wilms'  Tumor  Study  Group  (NWTSG) 
Polycythemia  Vera  Study  Group  (PVSG) 

Single  Modality  Group 

Radiation  Therapy  Oncology  Group  (RTOG) 

Single  Modality ^  Single  Disease  Group 
Radiotherapy  Hodgkin's  Disease  Group  (RHDG) 

Regional  Group 

Northern  California  Oncology  Group  (NCOG) 

Special  Activities  Groups 

Lymphoma  Pathology  Reference  Center  (LPRC) 
Radiologic  Physics  Center  (RPC) 

Cooperative  Clinical  Coordinating  Center  (CCCC) 
European  Organization  for  Research  on  Treatment  for  Cancer 
(EORTC)  Data  and  Statistical  Center 


Multimodal  Single  Disease  Group 
(partially  contract  funded) 

National  Surgical  Adjuvant  Breast  and  Colorectal  Project 
(NSABP) 
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TABLE  5 


DIVISION  OF  CANCER  TREATMENT 
I.  CLINICAL  EVALUATION  OF  NEW  DRUGS: 
CONTRACT- SUPPORTED  ACTIVITIES  (1979) 


Institution 
Georgetown  University 
Mayo  Clinic 

M.D.  Anderson 


Principal  Investigators 

P.  Woolley,  P.  Schein* 

J.  Kovach,  J.  Edmonson, 
C.  Moertel* 

G.  Bodey 


Memorial  Sloan- Kettering   C.  Young,  J.  Burchenal 
Cancer  Center 


Mount  Sinai  Cancer 
Center 

Sidney  Farber  Cancer 
Institute 


T .  Ohn\ima 

E.  Frei,  G.  Canellos 


B.  Hoogstraten 
I.  Krakoff 


University  of  Kansas 

University  of  Vermont 

University  of  Wisconsin    H.  Davis 

Wayne  State  University    L.  Baker 


Phase 
I,  II* 
I/II,  II/III 

I/II,  II/III 
I/II,  II/III 


I,  II/III 

I 
I 
I 
I/II,  II/III 


♦Gastrointestinal  Cancer  only 
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TABLE  6 


DIVISION  OF  CANCER  TREATMENT 

II.  DISEASE  STUDY  GROUPS 
Contract-supported  Clinical  Trials  (1979) 


MEAN 

NO.  OF 

ANNUAL 

NAME 

CONTRACTS 

DISEASE 

PHASE 

ACCRUAL 

BTSG 

11 

BRAIN 

II/III 

358 

GITSG 

8 

COLON,  RECTAL 

IV 

195 

GITSG 

6 

GASTRIC 

II/III/IV 

153 

GITSG 

4 

PANCREAS 

II/III/IV 

113 

OCSG 

3 

OVARY 

IV 

23 

LCSG 

7* 

LUNG 

IV 

142 

NSABP 

1* 

COLON,  RECTAL 

IV 

275 

HNCSG 

8* 

HEAD  &  NECK 

IV 

110** 

WHO 

1* 

MELANOMA 

III/IV 

124 

*Additional  subcontracting  institutions  not  shown. 
**Estimated  from  initial  5  months. 
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TABLE  7 


DIVISION  OF  CANCER  TREATMENT 

III.  MISCELLANEOUS  STUDY  RESOURCES 
Other  Non-Grant  Supported  Clinical  Trials  (1979) 


^H 


Group  or 
Institution 

M.D.  Anderson 

Georgetown 

VASOG 

NCI -Mi Ian 


Principal 
Investigator 

G.  Bodey 

P.  Schein 

G.  Higgins 

U.  Veronesi 
G.  Bonadonna 


Study  Area 
Protected  Environment 
GI ,  Nutrition  Research 
Adjuvant  GI,  Lung 
Breast  Cancer,  Lymphoma 
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CLINICAL  INVESTIGATIONS  BRANCH  (CIB) 
Introduction 


iThe  Clinical  Investigations  Branch  (CIB)  is  responsible  for  the  scientific 
administration  of  the  national  cooperative  clinical  trials  groups  (the 
Cooperative  Group  Program).  It  is  also  responsible  for  scientific  monitoring 
of  the  Phase  II/III  contracts,  the  disease-oriented  contracts,  the  individual 
investigator-initiated  clinical  oncology  grant  program,  the  nutrition  grant 
iprogram,  the  interagency  agreements,  the  surgical  oncology  grant  program,  and 
ithe  Intergroup  Testicular  study. 

I  Personnel 


Raymond  B.  Weiss,  M.D.  -  Chief 

Edwin  M.  Jacobs,  M.D.  -  Associate  Chief 

William  P.  McGuire,  III,  M.D.  -  Head,  Medical  Oncology  Section 

Daniel  L.  Kisner,  M.D.  -  Special  Assistant  for  Nutrition 

Daniel  G.  Haller,  M.D.  -  Senior  Investigator 

Joseph  C.  Allegra,  M.D.  -  Senior  Investigator 

Richard  S.  Ungerleider,  M.D.  -  Senior  Investigator 

William  D.  DeWys,  M.D.  -  Special  Assistant  for  Nutrition 

Gregory  T.  Wolf,  M.D.  -  Special  Assistant  for  Surgical  Oncology 

Thomas  A.  Strike,  Ph.D.  -  Project  Officer,  Brain  Tumor  Study  Group 

Brenda  Edwards,  Ph.D.  -  Statistical  Consultant 

Ms.  Elise  Mackie  -  Program  Analyst 

Mrs.  Barbara  Shepherd  -  Secretary  to  the  Chief  and  Grants  Assistant 

Ms.  Elaine  Lewis  -  Secretary  to  the  Associate  Chief 

Mrs.  Martha  Fewell  -  Secretary  to  Drs.  McGuire  and  Kisner 

Mrs.  Jan  Kostyk  -  Secretary  to  Drs.  Haller,  Ungerleider  and  Allegra 

Ms.  Kathleen  Fanning  -  Assistant  to  the  Program  Analyst 

Mrs.  Wilma  Kline  -  Secretary  to  Drs.  Wolf  and  DeWys 

Mrs.  Karen  Nelson  -  Statistical  Assistant,  Brain  Tumor  Study  Group 


Dr,  Weiss  is  responsible  for  the  overall  administration  of  the  Branch  and 
coordination  of  its  activities  with  the  Cancer  Therapy  Evaluation  Program, 
the  Grants  Administration  Branch,  the  Cancer  Clinical  Investigation  Review 
Committee  (CCIRC),  and  the  National  Cancer  Advisory  Board.  He  also  supervises 
the  Project  Officers  on  clinical  contracts,  and  the  Program  Directors  on  grants 
He  has  served  as  interim  Project  Officer  on  the  Phase  II  Gastrointestinal  Con- 
tract and  as  interim  Program  Director  of  the  RO  1  Clinical  Treatment  grant 
program  when  vacancies  have  occurred.  He  is  the  Project  Officer  for  the  VA 
Interagency  Agreement. 

iDr.  Jacobs  serves  as  Associate  Chief  of  the  CIB  and  Program  Director  for  the 
Clinical  Cooperative  Group  program.  He  coordinates  the  program  review  with 
the  Executive  Secretary  of  the  CCIRC,  the  review  body  for  the  Cooperative 
Group  Program.  He  is  administrator  for  the  Group  protocols,  and  the  Project 
Officer  for  the  Interagency  Agreements  with  the  Walter  Reed  and  Naval  Medical 
Centers.  He  is  also  the  Project  Officer  for  the  Memorial  Hospital  contract, 
and  member  of  the  Decision  Network  Committee.  He  also  serves  as  study  chair- 
man for  the  National  Intergroup  Testicular  Adjuvant  protocol. 
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Dr.  McGuire  serves  as  the  Head  of  the  Medicetl  Oncology  Section  of  the  CIB. 
He  is  the  Project  Officer  of  the  Sidney  Farber  Phase  II/III  contract  and  the 
Wayne  State  Phase  II/III  contract.  He  is  Program  Director  for  the  ROT  Clini- 
cal Treatment  grant  program. 

Dr.  Kisner  is  Project  Officer  for  the  M.D.  Anderson  Phase  II/III  contract, 
the  University  of  Leeds  Gastrointestinal  contract,  the  M.D.  Anderson  Pro- 
tected Environment  contract,  the  Adult  TPN  Contract  Group,  the  Anorexia  Con- 
tract Group,  and  the  Pediatric  TPN  Contract  Group.  He  is  also  Program  Direc- 
tor for  the  Cancer  Nutrition  grant  program. 

Dr.  Haller  is  Project  Officer  for  the  Ovarian  Cancer  Study  Group  contracts 
and  the  Gastrointestinal  Tumor  Study  Group. 

Dr.  Allegra  is  Project  Officer  for  the  Mayo  Clinic  Phase  II/III  contract,  the  ' 
NSABP  colorectal  and  breast  cancer  contracts  and  the  endometrial  cancer  con- 
tract. Dr.  Allegra  has  also  been  working  half-time  in  the  laboratory  of  the 
Medical  Breast  Section  of  the  Medicine  Branch. 

Dr.  Ungerleider  is  the  Project  Officer  for  the  Phase  II  gastrointestinal  con- 
tract. He  is  the  CIB  pediatric  liaison  to  the  Cooperative  Groups.  He  has 
also  spent  2.^%   of  his  time  working  in  the  Pediatric  Oncology  Branch  labora- 
tories. 

Dr.  DeWys  is  Co-Project  Officer  on  the  TPN  contracts  and  has  been  analyzing 
the  data  from  these  studies.  He  is  CTEP  consultant  to  the  Testicular  Cancer 
Intergroup  Study. 

Dr.  Wolf  is  Project  Officer  for  the  Head  and  Neck  contracts  and  Program  Direc- 
tor for  the  ROl  Surgical  Oncology  grant  program.  He  is  CTEP  consultant  for 
surgical  oncology.  He  also  has  been  working  in  the  Surgery  Branch  laboratorie 
on  serologic  investigations  in  patients  with  head  and  neck  carcinoma. 

Dr.  Strike  is  the  Project  Officer  for  the  Brain  Tumor  Study  Group  and  Directon 
of  the  Operations  and  Statistical  Office  of  this  group. 

Dr.  Edwards  is  CTEP  consultant  for  statistics. 

Ms.  Mackie's  principal  function  is  the  undertaking  of  all  special  projects  and 
analyses  which  are  needed  for  the  CIB  program.  She  is  the  liaison  and  coordin 
ator  for  all  grant  and  contract  reviews  except  those  of  the  Cooperative  Groupsi 
In  addition,  she  supervises  review  of  protocols  and  maintenance  of  protocol 
files.  She  is  also  the  Executive  Secretary  for  the  Clinical  Oncology  Review 
Committee  (CORC),  Project  Officer  for  the  ECTO  office,  and  liaison  for  the 
NCI-PAHO  contract. 

Mrs.  Shepherd  acts  as  administrative  secretary  for  the  Branch  and  is  the  Grant 
Administration  coordinator  for  the  ROl  grant  programs  (Cancer  Treatment,  * 
Nutrition,  and  Surgery). 

Ms.  Lewis  is  secretary  to  the  Associate  Chief  and,  acting  as  program  technical! 
assistant,  coordinates  cooperative  group  protocol  review  and  grant  admini- 
stration. 
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ilrs.  Fewell  is  secretary  to  senior  staff  and  acts  as  assistant  to  the  Executive 
.ecretary  of  the  Clinical  Oncology  Review  Committee,  and  as  such  organizes 
leetings,  monitors  preparation  of  review  materials,  assists  in  staffing  and 
•ecruitment  of  committee  members. 

Irs.  Kostyk,  a  recent  addition  to  the  staff,  serves  as  secretary  to  senior 
;taff. 

|ls.  Kline  is  secretary  to  Drs.  Wolf  and  DeWys. 

Is.  Nelson  is  administrative  assistant  to  Dr.  Strike  and  is  the  statistical 
issistant  for  the  Brain  Tumor  Study  Group.  She  is  also  responsible  for 
lata  management  for  this  group. 

CIB  PROGRAMS 

:ooperative  Groups:  Overview 

he  Cooperative  Group  Program  began  under  the  auspices  of  the  Cancer  Chemo- 
;herapy  National  Service  Center  (CCNSC)  and  was  primarily  created  to  test 
■he  activity  of  the  many  new  agents  emerging  through  the  effort  of  the  NCI 
Irug  development  program.  It  provided  the  majority  of  the  information  on 

ctivity  of  new  drugs  through  Phase  I  and  II  testing.  The  program  underwent 
lany  administrative  changes  in  the  ensuing  years:  CCNSC  1955-66;  Chemotherapy 

966-1968;  Extramural  Activities  1968-1972;  Division  of  Cancer  Research,  Re- 
sources and  Centers  1972-75. 

IS  interest  in  combined  modality  approaches  to  cancer  treatment  grew,  the 
!mage  of  the  groups  changed  to  reflect  this  new  approach.  In  August  of  1975 
;he  cooperative  group  program  was  incorporated  into  the  Division  of  Cancer 
■reatment  in  the  interest  of  better  coordination  and  centralization  of  thera- 
leutic  research.  The  CIB,  thus,  is  a  branch  of  the  Cancer  Therapy  Evaluation 
'rogram  (CTEP),  one  of  our  large  programs  of  the  Division  of  Cancer  Treatment 
DCT). 

he  groups  benefited  through  these  successive  changes,  and  the  program  has 
progressively  expanded.  Multidisciplinary  expansion  has  occurred  since  1966 
IS  the  opportunities  for  clinical  trials  of  adjuvant  therapy  and  combined 
nodal ity  trials  became  apparent.  When  the  Division  of  Cancer  Treatment 
Issumed  administrative  responsibility  for  the  groups  in  August  of  1975,  these 
,'fforts  were  intensified  through  supplements  for  multidisciplinary  expansion. 

n   FY' 79  there  were  a  total  of  181  grants  in  14  groups  funded  for  $32,033,000. 

"his  year  the  groups'  accomplishments  were  reviewed  by  the  DCT  Board  of  Scien- 
;ific  Counselors  (BSC)  in  March.  The  large  compliation  of  material  prepared  by 
:he  groups  for  this  meeting  will  be  published  in  late  1979.  A  subcommittee  of 
ihe  BSC  is  in  the  process  of  preparing  a  final  report  and  series  of  recommen- 
lations  regarding  the  groups  which  will  be  presented  at  the  next  BSC  meeting. 

"he  groups  cover  a  wide  range  of  activities  and  vary  from  large  multidisci- 
)line,  multidisease  study  groups  to  single  activity  groups. 
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I.  Multimodal ity  Multidisease  Groups 

1.  Cancer  and  Leukemia  Group  B  (CALGB)  { 

2.  Eastern  Cooperative  Oncology  Group  (ECOG) 

3.  Southeastern  Cancer  Study  Group  (SEG) 

4.  Southwest  Oncology  Group  (SWOG) 

5.  Northern  California  Oncology  Group  (NCOG) 

II.  Multimodal ity  Groups  Devoted  to  a  Major  Oncologic  Area 

1.  Children's  Cancer  Study  Group  (CCSG) 

2.  Gynecologic  Oncology  Group  (GOG) 

III.  Single  Modality  Group 

1.  Radiation  Therapy  Oncology  Group  (RTOG) 
IV.  Single  Disease  Groups 

1.  National  Surgical  Adjuvant  Breast  and  Bowel  Project  (NSABP) 

2.  National  Wilms'  Tumor  Study  Group  (NWTG) 

3.  Polycythemia  Vera  Group  (PVG) 

4.  Uro-Oncology  Research  Group  (UROG)  (in  phase-out) 

5.  Radiotherapy  Hodgkin's  Disease  Group  (RHDG) 

V.  Special  Activities  Groups 

1.  Lymphoma  Pathology  Reference  Center  (LPRC)  | 

2.  Radiologic  Physics  Center  (RPC) 

3.  Clinical  Coordinating  Center  for  Statistics  (CCC) 

4.  European  Organization  for  Research  on  Treatment  for  Cancer  (EORTC)  - 
Operations  and  Statistical  Office 

The  Type  I  groups  are  large  and  involve  members  from  many  disciplines:  medica 
oncology,  radiation  oncology,  surgery,  pathology,  immunology,  pediatrics,  psy- 
chiatry, and  nursing.  A  statistical  office  provides  data  management  and  anal>  s 
for  each  group  with  an  extensive  updating  of  results  of  each  protocol  at  least 
e'^ery   6  months. 

The  Cancer  and  Leukemia  Group  B  started  out  in  the  1950's  and  1960's  treating 
only  hematologic  malignancies.  It  is  now  fully  multimodal  and  has  protocols  ;' 
for  many  solid  tumors  not  previously  investigated  by  this  group  such  as  oral 
and  rectal  carcinomas.  A  new  area  of  interest  is  psychiatry  in  which  patientsi 
on  protocol  will  be  studies  for  their  reactions  to  their  disease  and  Its  treat 
ment.  . 

{ 

The  Eastern  Cooperative  Oncology  Group  grew  out  of  the  old  Eastern  Solid  Tumoi' 
Study  Group.  It  remains  heavily  committed  to  solid  tumor  studies,  but  has  sut 
stantially  Increased  Its  activities  in  combined  modality  studies  and  in  hema- 
tologic malignancies. 
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The  Southeastern  Group  underwent  a  reorganization  of  major  proportions  several 
years  ago.  Previously,  studies  in  leukemia  and  lymphoma  were  its  trademark. 
They  have  now  undertaken  combined  modality  treatment  in  lung  cancer  and  mela- 
noma and  exhibit  great  potential  for  multidisciplinary  studies  in  genitourinary 
cancer.  They  also  have  a  strong  nursing  committee  which  makes  contributions 
ito  biannual  meetings  and  are  developing  some  of  their  own  protocols. 

I 

The  Southwest  Oncology  Group  has  been  a  real  leader  in  multidisciplinary  or- 
ganization. Largest  of  the  groups,  with  an  annual  case  accrual  of  over  6,000 
patients,  this  group  possesses  the  size  and  flexibility  to  rapidly  carry  out 
Phase  III  and  IV  studies. 

The  Radiation  Therapy  Oncology  Group  conducts  radiation  therapy  research  with 
variations  of  fractionation  and  use  of  hypoxic  cell  sensitizers.  They  also 
collect  long-term  statistical  information  on  radiation  therapy  registries. 
Although  the  RTOG  is  based  on  the  application  of  a  single  therapeutic  modality, 
they  have  explored  the  combination  of  radiation  therapy  with  chemotherapy.  New 
[directions  include  high  LET  radiotherapy  techniques  and  the  use  of  hyperthermia. 

The  National  Surgical  Adjuvant  Breast  Project  is  one  of  the  outstanding  multi- 
modality  groups.  In  the  past,  it  focused  exclusively  on  breast  cancer,  but 
in  the  last  couple  of  years,  it  has  expanded  to  doing  studies  on  primary  colo- 
irectal  cancer.  Some  of  the  major  contributions  to  our  theory  and  practice  of 
adjuvant  chemotherapy  have  been  accomplished  by  this  group  in  the  last  6  years. 
A  current  major  study  is  comparing  segmental  mastectomy  with  or  without  radio- 
therapy to  total  mastectomy. 

The  Uro-Oncology  Research  Group  was  disapproved  by  the  CCIRC  and  only  phase- 
out  funding  has  been  given  this  year.  They  are  completing  their  study  of 
prostate  cancer  which  involves  meticulous  staging  first,  then  a  comparison  of 
radical  surgery  vs.  radical  radiation  therapy. 

The  two-year  old  Northern  California  Oncology  Group  has  been  steadily  expanding 
its  multidisciplinary  activities  in  gliomas,  genitourinary  cancer,  and  head  and 
neck  cancer.  They  are  also  participating  in  the  Head  and  Neck  contract.  They 
;are  a  model  for  a  regional  cooperative  group  which  others  may  emulate. 

The  National  Wilms'  Tumor  Study  Group  is  an  intergroup  organization  incorpor- 
ating the  three  pediatric  cooperative  groups  along  with  several  independent 
investigators.  Their  third  study  (NWTS-3)  opened  this  year  and  is  primarily 
concerned  with  refinement  of  therapy.  NWTS-1  and  2  conclusively  demonstrated 
that  most  children  with  this  tumor  can  now  be  expected  to  survive  if  they  are 
■managed  by  combined  modality  therapy  from  the  outset,  and  that  prognosis  is 
closely  related  to  histopathologic  findings. 

iThe  CALGB  pediatric  segment  is  the  smallest  of  the  cooperative  groups  concerned 
with  pediatric  malignancies,  and  their  efforts  have  been  devoted  mainly  to  the 
study  of  acute  leukemia.  In  response  to  recent  criticism  by  the  CCIRC,  they 
have  undergone  reorganization  and  are  in  the  process  of  generating  a  group  of 
new  studies. 
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The  Childrens  Cancer  Study  Group  is  an  outstanding  multimodal ity  organization 
concerned  exclusively  with  pediatric  malignancies.  They  have  initiated  a     I 
variety  of  Phase  II  and  III  studies  and  have  begun  to  collect  information  abou 
the  long  term  effects  of  cancer  and  its  therapy.  They  recently  decided  to  giv 
more  emphasis  to  innovative  pilot  studies  among  select  institutions  while  main 
taining  their  interest  in  broad-based  studies. 

The  Pediatric  Division  of  the  Southwest  Oncology  Group  has  studies  in  both 
hematopoietic  and  solid  tumors  in  children.  In  addition  it  has  been  active  in  a 
the  intergroup  pediatric  studies.  Their  recent  reorganization  has  allowed    { 
them  more  flexibility  in  relation  to  the  much  larger  adult  division. 

The  Intergroup  Rhabdomyosarcoma  Study  Group  is  composed  of  members  of  CALGB, 
SWOG,  and  CCSG,  Their  first  study  developed  a  staging  system,  demonstrated 
varied  prognoses  depending  on  site,  and  evaluated  the  effect  of  multimodal 
therapy.  Their  next  study  has  incorporated  special  treatment  considerations 
relating  to  primary  site  of  disease. 

The  Intergroup  Ewing's  Sarcoma  Study  is  conducted  by  members  of  the  three 
radiation  cooperative  groups.  Since  its  inception  in  1973  it  has  accumulated 
the  largest  group  of  patients  with  Ewing's  sarcoma  in  any  study  in  the  world. 
IESS-1  demonstrated  that  addition  of  either  adriamycin  or  bilateral  pulmonary 
irradiation  to  chemotherapy  with  VAC  improves  response  and  survival  of  childrd 
with  nonmetastatic  disease.   IESS-2  has  as  its  objective,  improved  survival 
and  relapse-free  survival  rates  with  the  fewest  long-term  complications. 

The  Gynecologic  Oncology  Group  has  made  noteworthy  progress  in  amalgamating 
the  specialties  of  gynecology,  radiation,  and  medical  oncology  for  research.   ' 
They  have  done  a  systematic  analysis  of  Phase  II  drug  activity  in  gynecologic 
malignancies.  They  have  joined  with  the  Ovarian  Contract  Group  to  do  the 
early  disease  ovarian  cancer  study. 

The  following  special  activities  groups  provide  unusual  services  for  groups: 

The  Lymphoma  Pathology  Reference  Center  provides  expert  review  of  pathologica; 
material  for  the  groups  performing  therapeutic  research  in  malignant  lymphoma 

Quality  control  and  accurate  dosimetry  monitoring  are  vital  in  radiation  ther  y. 
The  RPC  provides  the  initial  calibration  of  all  radiotherapy  equipment  and  ai 
the  groups  in  the  necessary  continuing  quality  control. 

The  Clinical  Coordinating  Center  is  a  large  statistical  center  located  at  Sidi^'y 
Farber  Cncer  Center  which  provides  data  processing  and  statistical  services  al 
consultation  for  ECOG  and  RTOG.  It  has  made  some  noteworthy  contributions  ton 
statistical  science  in  clinical  trials.  t 

The  Operations  and  Statistical  Office  of  the  EORTC  is  also  funded  by  the  OCT.; 

Cooperative  Groups  Summary 

Phase  I  and  broad  Phase  II  trials  comprised  a  substantial  effort  in  the  past, 
but  now  this  emphasis  has  changed  toward  Phase  III  and  combined  modality  studies 
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vlth  curative  intent  (adjuvant  studies).  Change  in  direction  is  also  indicated 
oy   specialties  represented  by  group  members.  There  has  been  a  steady  increase 
in  the  groups'  medical  oncologists  and  pediatric  oncologists  over  the  years, 
|ind  the  large  increase  in  numbers  of  pathologists,  radiotherapists,  surgeons, 
jnd  other  physicians  in  the  past  two  years  is  impressive  and  is  a  direct  re- 
Flection  of  the  move  toward  the  multidisciplinary  clinical  research  of  cancer, 
lore  than  4,000  investigators  were  involved  in  1978-79. 

i 

iJclentific  progress  is  reflected  in  publications  -  171  papers  published  or 
jccepted  for  publication,  and  116  abstracts  presented  and/or  published  at 
lational  and  international  meetings  in  1978-79. 

[jome  specific  areas  where  noteworthy  contributions  have  been  made  by  the 
Cooperative  Groups  include: 

1)  Improved  statistical  methods  for  conducting  clinical  trials. 

2)  Definition  of  prognostic  factors  in  childhood  leukemia. 

3)  Progressively  improved  therapy  in  leukemia  with  improved  survival. 

4)  Intergroup  trials  in  Wilms'  tumor  widely  extending  the  benefit  of  combined 
i  modality  therapy. 

5)  Combined  modality  therapy  of  Ewing's  sarcoma,  rhabdomyosarcoma,  and  osteo- 
I  sarcoma  with  improved  survival  in  these  tumors. 

I  6)  Delineation  of  the  natural  history  of  polycythemia  vera. 

|7)  An  understanding  of  cell  kinetics  and  tumor  burden  in  myeloma. 

1 8)  Further  refinement  of  the  combined  modality  and  chemotherapy  of  Hodgkin's 

j  disease. 

i  9)  Development  of  testing  of  combination  chemotherapy  of  non-Hodgkin' s  lymphoma, 

20)  Large  scale  adjuvant  trials  in  operable  breast,  colon,  and  rectal  cancer 

'  which  should  define  the  current  promise  of  long-term  chemotherapy  of 
micrometastases. 

1)  Evaluation  of  adriamycin  and  daunorubicin  in  AML  with  improved  therapeutic 

1  results. 

i2)  Demonstration  of  reduced  hazard  of  cardiotoxicity  by  weekly  administration 

[  of  adriamycin. 

|3)  Large  scale  trials  of  combined  modality  therapy  of  small  cell  lung  cancer. 

4)  Conducted  studies  where  exaggerated  results  of  preliminary  studies  were 
refuted  by  carefully  done  multi-institutional  trials. 

tn  summary,  the  cooperative  clinical  groups  are  diverse  and  encompass  the  6ntire 
;cope  of  cancer  treatment.  They  comprise  a  major  part  of  the  grant-supported 
;!xtramural  program  of  the  DCT  and  complement  the  extensive  intramural  and 
pntract  programs  of  this  division. 

|)ontract  Programs  of  the  CIB 

.n  June  1977  the  Combined  Modality  Branch,  which  had  responsibility  for 
:ontracts,  and  the  Clinical  Investigations  Branch  combined  to  form  the  present 
^B.  Since  the  reorganization  of  the  CIB,  the  program  has  disease  coordinators 
'or  all  diseases,  as  well  as  modality-directed  staff.  Essentially  all  protocols 
ire  reviewed  on  an  internal  basis. 

(he  contracts  administered  under  CIB  are  divided  into  the  following  categories: 
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Phase  II/III  drug  evaluation,  disease-oriented  studies  by  cooperative  groups, 
ancillary  supportive  care  contracts  including  nutrition,  and  statistical 
support  for  contract- funded  groups.  Below  is  a  listing  of  these  contracts: 

A.  Phase  II/III  Drug  Evaluation  Contracts 

1 )  Mayo  Clinic 

2)  M.D.  Anderson  Hospital 

3)  Wayne  State  University 

4)  Sidney  Farber  Cancer  Center 

5)  Memorial  Sloan-Kettering  Cancer  Center 

B.  Statistical  Support  Contract 
1)  Emmes  Corporation 

C.  Administrative  and  Office  Support  Contract 
1)  ECTO  (Georgetown  University) 

D.  Disease-oriented  Cooperative  Group  Contracts 

1)  Brain  Tumor  Study  Group 

2)  Gastrointestinal  Tumor  Study  Group 

3)  Ovarian  Cancer  Study  Group 

4)  Lung  Cancer  Study  Group 

5)  Endometrial  Cancer  Study  Group 

6)  Instituto  Nazionale  per  le  Studio  e  la  Cura  dei  Tumori 

7)  National  Surgical  Adjuvant  Breast  and  Bowel  Project 

8)  Head  and  Neck  Contract  Group 

9)  Leeds,  England,  GI  Cancer  Group 

10)  WHO  Melanoma  Study  Group 

11)  Mayo  Clinic  Colorectal  Cancer 

12)  Phase  II  Gastrointestinal  Cancer,  Georgetown  University 

E.  Nutrition  Contracts 

1)  Adult  TPN  Contract  Group 

2)  Pediatric  TPN  Contract  Group 

3)  Anorexia  Contract 

4)  University  of  Tennessee  and  Medical  College  of  Virginia 

5)  University  of  Pennsylvania 

6)  Midwest  Research  Institute 

7)  Children's  Orthopedic  Hospital 

8)  Instituto  Di  Ricerche  Farmacologiche  "Mario  Negri" 

F.  Other  Supportive  Care  Contracts 

1)  M.D.  Anderson  Protected  Environment 
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Overview  of  Contract  Program 

The  contract  program  was  started  in  1972  and  attempts  to  form  small  disease- 
oriented  multimodal ity  treatment  groups.  It  is  meant  to  be  complimentary  to 
the  trials  conducted  by  the  large  Cooperative  Groups  and  is  not  competitive 
with  them.  These  programs  are  started  whenever  NCI  staff  feels  a  certain 
disease  or  treatment  program  needs  emphasis.  The  contract  funding  for  FY '79 
amounted  to  $12,458,000  for  65  contracts.  The  new  Head  and  Neck  contract  has 
good  accrual.  The  Lung  Cancer  Study  Group  has  accrued  over  half  of  its  needed 
patients,  and  it  is  hoped,  will  give  us  an  answer  about  the  value  of  intra- 
pleural BCG.  The  GI  Cancer  Study  Group  has  one  of  the  best-planned  protocols 
to  determine  the  value  of  adjuvant  chemotherapy  for  colorectal  cancer.  The 
WHO  melanoma  studies  have  been  particularly  productive  in  answering  hotly  de- 
bated adjuvant  surgical  and  chemo-immunotherapy  questions  in  the  treatment  of 
primary  melanoma.  The  Brain  Tumor  Study  was  Group  transferred  to  the  CIB  this 
year.  This  group  continues  to  conduct  prospective,  randomized  clinical  trials 
on  patients  with  malignant  brain  tumors. 

'Contracts  Progress  Summaries 

I.  Mayo  Clinic  Phase  II/III: 

This  contract  has  dealt  chiefly  with  Phase  II/III  chemotherapy  studies 
in  lung,  head  and  neck,  and  brain  cancers.  Also  treated  are  malignant 
melanoma,  and  osteogenic  and  soft  tissue  sarcomas.  In  the  past  year 
approximately  400  patients  have  been  entered  into  their  trials.  Dr. 
Ahmann's  previous  breast  contract  is  now  incorporated  into  the  workscope 
of  this  broad  Phase  II/III  contract. 

II.  M.D.  Anderson  Phase  II/III 

This  contract  deals  chiefly  with  Phase  II/III  chemotherapy  studies  in 

carcinomas  of  the  lung,  GI  tract,  head  and  neck,  breast  and  melanoma.  In  the 

last  year  443  patients  were  entered  on  these  studies.  The  following  are  the 
significant  developments: 

1)  The  combination  of  ftorafur,  adriamycin,  cyclophosphamide,  and  cis-plati- 
num  demonstrated  a  21%  response  rate  in  squamous  cancer  of  the  lung  with 
weekly  or  q  3  weekly  adriamycin.  This  demonstration  of  similar  efficacy 
for  the  less  cardiotoxic  regimen  is  important. 

2)  Work  with  hyperalimentation  has  confirmed  its  ability  to  protect  against 
myelosuppressive  and  GI  toxicity  of  chemotherapy. 

3)  Nutritional  assessment  techniques  have  been  shown  to  be  of  prognostic 
value  in  lung  cancer. 

4)  AMSA  has  been  demonstrated  to  have  moderate  activity  in  advanced  melanoma. 
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III.  Wayne  State  Phase  I  I/I  1 1 

This  contract  is  to  study  drugs  in  13  disseminated  solid  tumors.  They 
have  consistently  accrued  well  and  have  treated  25%  more  patients  than  require! 
in  the  contract.  Six  studies  were  completed  over  the  past  year;  sixteen 
studies  are  still  accruing  or  on  follow-up.  Fourteen  of  the  16  studies  are 
disease  specific  Phase  II  studies.  They  have  been  particularly  successful  in, 
accruing  previously  untreated  patients.  i 

IV.  Sidney  Farber  Cancer  Center  Phase  II/III  g 

Multiple  protocols  have  been  developed  in  this  contract  and  over  400 
patients  per  year  have  been  treated.  Specific  areas  of  interest  include  the 
treatment  of  osteogenic  sarcoma  with  high  dose  methotrexate,  and  protocols 
dealing  with  the  chemotherapy  of  head  and  neck  cancer  and  GU  cancer. 

V.  Memorial  Hospital  Phase  II/III 

This  Phase  II/III  contract  has  had  a  total  accrual  for  this  year  of  4361 
patients  which  exceeds  the  terms  of  the  contract.  The  investigators  have 
made  significant  contributions  and  have  more  than  complied  with  the  terms  of 
the  contract.  Some  major  contributions  include  studies  in:  head  and  neck 
cancer,  bladder  cancer,  testicular  cancer;  Phase  II  studies  of  high  dose 
platinum,  pyrazofurin,  neocarzinostatin  in  bladder,  prostate  and  hepatoma; 
high  dose  vs.  low  dose  DDP  in  breast  cancer;  BCNU,  DDP  +  DVA  in  lung  cancer; 
and  the  Interactive  MUMPS-Based  Data  System  for  Clinical  Oncology  to  monitor 
and  analyze  chemotherapeutic  and  multi-disciplinary  treatment  protocols  for 
patients  with  advanced  cancer. 

VI.  Emmes  Corporation  Statistical  Support  for  the  GITSG 

This  contract  was  awarded  within  the  past  year,  and  they  began  work  onl 
data  processing  and  statistical  support  for  the  GITSG.  The  major  undertaking^ 
have  included  transfer  of  data  from  the  previous  contractor,  continuing  data 
processing  for  ongoing  studies,  and  helping  in  the  design  of  new  studies. 

VII.  ECTO  (Georgetown  University)  I 

This  contract  provides  administrative  support  to  contract-funded 
clinical  research  projects:  Lung  Cancer  Study  Group,  Gastrointestinal  Cancer 
Study  Group,  Head  and  Neck  Contract  Project,  and  the  Intergroup  Testicular 
Study.  Services  include:  assistance  in  protocol  and  forms  design,  patient 
randomization,  quality  control  of  data,  coordination  of  scientific  activities'^ 
of  clinical  investigators  and  statisticians,  planning  of  meetings,  and  other 
related  administrative  tasks. 

VIII.  Brain  Tumor  Study  Group 

The  BTSG  consists  of  11  medical  centers.  During  the  past  year  three 
new  protocols  have  been  initiated  to  replace  closed  studies.  They  are  designirl 
to  answer  key  treatment  questions  and  provide  basic  biologic,  pathologic,  andf ^ 
pharmacologic  information  on  malignant  gliomas.  Hyperfractionated  radiotherajjii 
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i   IX.  Gastrointestinal  Tumor  Study  Group 

i       This  consortium  consists  of  10  funded  institutions  (Albany,  Georgetown, 

I  Mayo,  Miami,  Mt.  Sinai,  Roswell  Park,  Sidney  Farber,  UCLA,  USC,  and  Yale),  as 

I  well  as  2  institutions  in  the  phase-out  portions  of  their  contract  because  of 

j  low  accrual  (Chicago  and  Memorial).  The  past  year  has  been  a  transition  year 

i  for  the  Group  as  the  original  studies  have  been  terminated  for  analysis  and 

I  new  studies  have  been  under  development. 

Important  results  and  developments  during  the  FY'79  have  been: 

1)  Accrual  in  the  colon  adjuvant  protocol  has  been  met,  and  new  studies  utili- 
zing hepatic  radiation  or  intrahepatic  chemotherapy  have  been  designed, 

2)  Although  accrual  has  been  decreasing  in  the  rectal  adjuvant  protocol,  there 
are  strong  suggestions  in  this  coded  study  that  significantly  better  treat- 
ment will  emerge. 

3)  Phase  II  trials  in  pancreatic  cancer  have  been  expanded  and  altered  to  in- 
clude patients  without  prior  treatment  and  with  good  performance  status. 

4)  The  group  has  entered  into  a  new  locally  unresectable  pancreas  protocol 
utilizing  the  best  arm  of  the  previous  study  (6000  r  +  5-FU)  versus  adria- 
mycin  +  radiation. 

5)  Limited  Phase  II  trials  in  advanced  colon  cancer  have  been  authorized  to 
explore  more  possibilities  for  adjuvant  studies. 

X.  Ovarian  Cancer  Study  Group 

j       Contract  work  in  ovarian  cancer  has  been  performed  by  the  OCSG  and  by 
I  the  M.D.  Anderson  Hospital.  The  latter  institution  performs  combination  chemo- 
therapy studies  in  patients  with  advanced  disease.  The  OCSG  consists  of  one 
unfunded  participant  (Medicine  Branch  of  the  NCI),  a  pathology  reference  center 
at  the  M.D.  Anderson  Hospital ,  and  three  funded  participants  (Mayo  Clinic, 
M.D.  Anderson,  and  Roswell  Park  Memorial  Institute).  Although  low  accrual  has 
marked  these  studies  in  early  stage  ovarian  cancer,  accrual  has  been  improved 
by  the  addition  of  the  Gynecologic  Oncology  Group  input.  To  make  these  studies 
more  cost  effective,  budgetary  reductions  were  imposed  for  the  coming  year, 
and  one  institution  (RPMI)  was  terminated  for  poor  accrual. 

A  number  of  positive  benefits  have  accrued  to  the  program  from  these  contracts 
over  the  past  year: 

1)  The  role  of  meticulous  staging  based  on  the  early  disease  protocols  has 
been  defined. 

2)  Further  definition  of  the  role  of  debulking  surgery  in  the  treatment  of 
non-disseminated  disease. 

3)  Proceedings  of  a  CTEP  symposium  on  ovarian  cancer  were  published  in  Cancer 
Treatment  Reports. 
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4)  The  combination  of  hexamethylmel amine  and  Cytoxan  has  shown  consistently 
better  results  in  advanced  disease  than  melphalan.  In  addition,  further  ( 
definition  of  the  roles  of  platinum,  adriamycin,  and  Yoshi  864  are  cur- 
rently underway. 

XI.  .  Lung  Cancer  Study  Group 

This  group  consists  of  the  Mayo  Clinic,  Vanderbilt  University,  M.D.  An 
derson,  Toronto,  UCLA,  and  Fred  Hutchinson  Cancer  Center.  The  group  has  been  ( 
concerned  with  the  adjuvant  treatment  of  resectable  non-small  cell  lung  cance;, ' 
Three  protocols  are  currently  active,  and  over  300  patients  have  been  randomirid 
to  date.  The  group  is  currently  discussing  replacement  protocols  for  the  Stati  I 
study  (BCG  vs.  placebo)  and  plans  to  continue  the  other  two.  A  protocol  is  a,o 
planned  for  the  treatment  of  non-resectable  advanced  lung  cancer. 

XII.  Endometrial  Cancer  Study  Group 

In  late  1979  the  OCT  will  form  an  endometrial  cancer  study  group.  Am 
RFP  was  issued  in  March  of  1979.  The  group  will  focus  on  studies  concerning 
the  use  of  steroid  hormone  receptors  in  the  management  of  patients  with  primei/ 
and  metastatic  endometrial  cancer. 

XIII.  Instituto  Nazionale  per  le  Studio  e  la  Cura  dei.  Tumori 

A  major  effort  in  breast  cancer  has  been  through  this  contract.  It  h; 
dealt  primarily  with  adjuvant  therapy  of  resectable  disease,  and  its  results 
have  received  world-wide  attention.  The  Instituto  has  recently  shown  an     j 
improved  overall  survival  for  premenopausal  patients  treated  with  CMP.  They: 
also  recently  reported  that  12  months  of  CMP  is  no  more  effective  than  6  monis, 
They  are  now  studying  the  treatment  of  Stage  III  breast  cancer,  and  a  protoco 
is  being  planned  to  compare  limited  surgery  to  radical  mastectomy  for  primar 
tumor. 

IV.  NSABP  Breast  and  Bowel  Contracts 

This  group  has  been  working  on  comparing  two  and  three  drug  combinati  s 
with  melphalan  alone  after  mastectomy.  They  are  also  using  C.  parvum  and 
tamoxifen  in  combination  with  adjuvant  chemotherapy.  They  have  mad€  a  treme 
dous  effort  to  quality  control  estrogen  receptor  studies  on  primary  breast 
tumors  for  patients  going  on  adjuvant  therapy.  It  is  hoped  that  we  will  lea 
more  about  the  value  of  adjuvant  treatment  in  relation  to  hormone  sensitivit 

The  trial  in  colon  cancer  is  a  randomized  postoperative  trial  of  chemotherap^ 
vs.  immunotherapy  vs.  control.  The  group  also  initiated  a  randomized  trial  >r  i 
the  adjuvant  treatment  of  rectal  carcinoma.  This  evaluates  surgery  alone  vs|  | 
postoperative  radiotherapy  vs.  systemic  combination  chemotherapy. 

XV.  Head  and  Neck  Contract  Group 

The  Head  and  Neck  contracts  program  consists  of  sic  individual  instit- 
tions  (University  of  Michigan,  University  of  Cincinnati,  University  of  TexasJt 
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lalveston.  Memorial  Sloan-Kettering  Hospital,  University  of  Maryland,  and  Uni- 
versity of  South  Florida)  and  two  cooperative  groups  (Northern  California  On- 
;ology  Group  and  Radiation  Therapy  Oncology  Group).  They  are  testing  the 
effect  of  adjuvant  chemotherapy  on  survival  and  tumor  recurrence  among  patients 
n'th  operable  squamous  carcinoma  of  the  head  and  neck  treated  by  conventional 
.urgery  and  postoperative  radiotherapy.  Current  patient  accrual  is  averaging 
15  patients  per  month.  The  induction  chemotherapy  regimen  has  been  well  toler- 
Ued  and  has  resulted  in  no  delays  of  surgery.  It  is  too  early  for  analysis 
of  treatment  results.  Contractor  performance,  cooperation  and  enthusiasm  has 
been  high  and  continuation  of  this  level  of  effort  is  predicted. 

XV.  University  of  Leeds 

Studies  utilizing  chlorozotocin  in  advanced  measurable  gastric,  pan- 

'.reatic,  and  colorectal  carcinomas  have  been  completed.  No  significant  anti- 

;umor  activity  has  been  demonstrated  at  a  dose  of  120  mg/m  .  This  contract 
ixpires  in  June  1979. 

'  XVI.  WHO  Melanoma  Group 

This  group  has  completed  an  important  study  of  the  value  of  prophylactic 
■egional  node  dissection  in  Stage  I  melanoma,  which  was  published  in  the  New 
ingland  Journal  of  Medicine.  The  study  still  does  not  show  an  advantage  for 
iiode  dissection  after  primary  tumor  removal. 
I 

An  on-going  trial  is  one  of  adjuvant  DTIC  vs.  BCG  vs.  DTIC  +  BCG  vs.  a 
iio-treatment  control  for  Stage  II  melanoma.  The  interim  report  of  this  study 
ihows  a  highly  significant  difference  between  the  treated  groups  and  the 
•ontrol  group  in  disease-free  survival,  and  overall  survival  is  now  prolonged 
n  the  group  receiving  DTIC.  Further  follow-up  is  needed.  600  patients  have 
oeen  entered,  so  accrual  is  excellent. 

XVII.  Mayo  Clinic  Colorectal 

This  contract  rpinci pally  tests  new  chemotherapy  agents  in  advanced 
colorectal  cancer.  During  the  last  year  results  of  these  studies  have  demon- 
strated the  following: 

)  Ineffectiveness  for  ftorafur,  and  combinations  of  methyl-CCNU  +  triazinate 

and  FU  +  methyl-CCNU  +  ICRF-159. 
')  Inactivity  for  hycanthone. 
i)  Ineffectiveness  of  ascorbic  acid  in  prolonging  life  in  "terminal"  cancer 

patients  (ancillary  study). 

Studies  evaluating  single  agent  chlorozotocin  and  the  combination  of 
:yclophosphamide,  adriamycin  and  cis-platinum  on  colorectal  cancer  are  underway. 

(VIII.  Phase  II  Gastrointestinal  Cancer 

This  contract  at  Georgetwon  University  has  projects  that  include  evalua- 
tion of  chemotherapeutic  combinations  in  gastric,  pancreatic,  and  advanced 
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colorectal  cancer.  There  is  also  a  combined  modality  study  using  fast  neutrons 
and  5-FU,  and  ancillary  studies  dealing  with  plasmapheresis,  hemoperfusion  and  I 
tumor  markers.  They  have  recently  initiated  a  double  blind  study  of  the  anal-  ' 
gesic  effects  of  heroin  in  comparison  to  morphine. 


XIX.  Nutrition  Contracts 
Adult  TPN  Contract 


This  9  contract  group  has  been  evaluating  the  use  of  total  parenteral    l|j 
nutrition  (TPN)  as  an  adjunct  to  anti-cancer  therapies.  Randomized  studiefi 
have  been  conducted  in  colorectal,  breast  GYN,  lung,  GI  and  head  and  neck 
cancers.  Final  data  analysis  is  currently  underway. 

Pediatric  TPN  Group 

This  group  of  4  contractors  has  been  evaluating  the  use  of  TPN  in  pediatriji  a 
malignancies.  Randomized  studies  have  been  performed  in  chemotherapy  of 
sarcomas  and  radiotherapy  of  abdominal  tumors. 

Anorexia  Contract  Group   ' 

These  three  contracts  have  studied  patients  prospectively  and  retrospec- 
tively for  factors  which  may  influence  or  predict  development  of  anorexia 
and  weight  loss. 

University  of  Tennessee  and  Medical  College  of  Virginia  i 

These  two  institutions  have  been  studying  the  effect  of  modification  of 
dietary  amino  acids  as  therapy  for  gliomas.  The  clinical  trial  compared 
standard  therapies  (surgery,  BCNU,  radiation)  to  the  same  plus  dietary 
intervention.  This  study  has  been  completed  and  data  analysis  is  underwa 

University  of  Pennsylvania 

This  contract  entitled  "Gustatory  Evaluation  of  Cancer  Patients"  has 
evaluated  the  role  of  tase  perception  abnormalities  and  has  attempted  to 
correlate  them  with  the  development  of  anorexia. 

Midwest  Research  Institute 

This  contract  entitled  "Application  of  Behavior  Modification  Techniques  i 
the  Treatment  of  Anorexia  in  the  Cancer  Patient"  has  attempted  to  treat 
anorexia  with  classical  conditioning  and  hypnosis.  Pilot  data  have  sug- 
gested some  appetite  improvement  in  a  few  patients.  i 

Children's  Orthopedic  Hospital  Medical  Center  -  Seattle 

This  contract  is  entitled  "Evaluation  of  the  Role  of  Learned  Food  Aversic 
in  the  Cancer  Patient."  They  have  demonstrated  that  pediatric  patients  c 
chemotherapy  develop  aversions  to  foods  given  them  temporally  near  to  dn 
administration.  This  may  be  of  value  in  preventing  anorexia  in  chemotherV, 
patients.  | 
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Instituto  Pi  Recherche  Farmacologiche  "Mario  Negri" 

This  contract  is  entitled  "Evaluation  of  Pharmacological  Agents  for  the 
Treatment  of  Anorexia  in  the  Cancer  Patient."  This  is  a  preclinical 
contract  in  which  a  literature  search  found  several  agents  suspected  of 
being  appetite  stimulants.  These  agents  are  being  tested  in  an  animal 
tumor  model.  Studies  to  date  with  cyproheptidine  and  oxazepam  have  been 
negative. 

X.  M.D.  Anderson  Protected  Environment  Contract 

!   This  is  designed  to  evaluate  the  role  of  laminar  airflow  rooms  and  reverse 
solation  techniques  in  management  of  cancer  patients.  The  use  of  protected 
ivironment  and  prophylactic  antibiotics  has  been  shown  to  be  efficacious  in 
reventing  infections  in  markedly  myelosuppressed  patients.  Trials  are  on- 
oing  in  diffuse  histiocytic  lymphoma,  breast  cancer,  and  small  cell  lung 
ancer. 

jh'nical  Oncology  Review  Committee  (CORC) 


he  review  procedures  for  clinical  research  and  resource  contracts  were  re- 
organized this  year.  The  Glinicxil- Tri-a+s- Review  Committee  and  Combined 
bdality  Review  Committee  were  merged  under  the  former  title  and  transferred 
3  the  DCRRC.  The  CORC  now  reviews  proposals  for  new  projects  and  recompe- 
iitions  for  ongoing  projects.  Annual  review  of  incremental ly-funded  clinical 
id  resource  contracts  are  now  performed  by  the  in-house  CORC.  This  committee 
isets  quarterly.  Dr.  Weiss  is  the  Chairman  and  Ms.  Mackie  is  the  Executive 
ijcretary. 

pl  Clinical  Oncology  Grant  Program 

(ascription 

1 

le  Clinical  Treatment  Research  Program  was  formed  in  the  past  year  with  the 
^organization  of  the  DCRRC.  It  consists  of  67  grants  which  are  now  admini- 
fcered  by  the  CIB. 

^e   thrust  of  this  program  is  to  foster  development  and  evaluation  of  techniques 
or  treating  cancer  patients.  This  includes  the  use  of  chemotherapy,  radiation 
neyapy,  immunotherapy,  and  surgery  alone,  or  in  combination.  Improved  ex- 
i;rimental  designs  and  statistical  analyses  are  integral  to  the  program.  The 
fogram  also  seeks  investigators  who  are  searching  for  improved  methods  of 
Mpportive  care  and  related  work  in  protected  environments  and  bone  marrow 
j^ansplantation. 

jxomplishments 

'inumber  of  clinical  trials  or  pre-clinical  feasibility  studies  have  been 
ppleted  or  are  well  underway.  A  few  examples  are: 

)   Tamoxifen  has  been  evaluated  in  patients  with  Stage  IV  breast  cancer  and 
produced  a  50%  response  rate.  It  also  has  activity  in  patients  who  recur 
after  an  initial  response  to  hypophysectomy,  suggesting  that  this  pro- 
cedure does  not  ablate  all  estrogen  production  upon  which  tumor  growth 
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is  dependent. 

2.  Investigations  in  San  Antonio  are  exploring  at  the  cellular  level  the  | 
interaction  between  hormones  and  specific  cytoplasmic  and  nuclear  re-  i 
ceptors  in  breast  cancer. 

3.  The  relative  merits  of  cryosurgery  and  laser  microsurgery  are  being 
examined  in  patients  with  cervical  intraepithelial  neoplasia. 

4.  Two  grantees  are  exploring  the  role  of  hormone  receptors  in  endometrial 
carcinoma. 

5.  Rosen  and  co-workers  are  exploring  development  of  antisteroids,  especiall^l 
glucocorticoid  antagonists,  as  both  cytotoxic  therapy  and  to  prevent  the  | 
muscle  wasting  of  malignancy. 

6.  Exploration  of  limb-sparing  procedures  in  osteogenic  sarcoma  are  underway 
by  Enneking. 

7.  Studies  are  being  done  to  improve  diagnostic  precision  in  the  cancer 
patient. 

8.  A  unique  urinary  glycoprotein  has  been  isolated  and  characterized  in 
cancer  patients. 

9.  Early  and  unpublished  work  by  Palmieri  suggests  that  urinary  levels  of 
hydroxyproline  may  be  a  better  indicator  of  bony  metastatic  disease  than 
conventional  scanning  techniques. 

10.  A  small  trial  of  poly  I:C  in  Herpes  zoster  infection  showed  no  benefit. 

11.  The  now  well  established  in  vitro  bioassay  of  chemotherapeutic  agents  of 
Salmon  et  al  was  developed  in  this  program. 

12.  Bleyer  and  coworkers  are  continuing  to  explore  the  optimal  method  for 
administration  of  methotrexate  in  patients  with  CNS  metastases. 


ROl  Cancer  and  Nutrition  Grant  Program 

The  DCT  has  developed  a  new  and  separate  grant  program  for  studies  dealing 
with  the  nutritional  aspects  of  cancer  management.  In  September  1979  an  RFA 
was  advertised  for  this  program.  Applications  were  sought  in  the  areas  of  ^ 
anorexia  research,  host/tumor  metabolism,  nutritional  complications  of  treat-'i 
ment  and  nutritional  support.  To  date  9  grants  have  been  awarded  and  work  isi? 
now  underway. 


ROT  Surgical  Oncology  Grant  Program 

The  DCT  advertised  an  RFA  in  December  1978  to  solicit  applications  to  conduct 
research  oriented  towards  surgical  oncology.  This  has  been  an  area  that  has 
not  received  much  emphasis  in  the  past  at  NCI.  54  applications  have  been  re 
ceived  and  a  special  study  section  for  these  grants  meets  in  August  1979  to 
conduct  review.  Some  projects  in  the  applications  received  are  treatment  of 
hepatic  metastases  by  regional  drug  infusion,  limited  surgery  vs.  radical 
surgery  for  certain  regional  tumors,  tumor  immunology  and  prognostic  selectio 
by  immunologic  abnormalities,  preoperative  chemotherapy  for  sarcomas,  local  : 
hyperthermia  as  an  adjuvant  to  drug  therapy,  and  the  role  of  tumor  debulking 
surgery  for  certain  advanced  cancers. 

Special  Project  -  Stage  I  and  II  Testicular  Cancer  Intergroup  Study       v 

i 

A  committee  of  representatives  from  the  cooperative  groups  and  large  single  i 
stitutions  having  an  interest  in  testicular  cancer  has  developed  a  protocol  i 
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1)  a  randomized  controlled  study  of  adjuvant  chemotherapy  of  Stage  II  resectable 
testicular  cancer  and  2)  a  monitoring  of  Stage  I  testicular  cancer.  For  stage 
II  the  study  will  compare  the  disease-free  and  overall  survival  for  surgery 
alone  (v;ith  combination  chemotherapy  for  relapses)  versus  surgery  plus  early 
adjuvant  chemotherapy.  Stage  I  patients  will  be  registered  and  monitored  to 
identify  prognostic  variables  which  may  predict  recurrence  in  this  group.  The 
protocol  also  includes  important  biologic  studies  such  as  histologic  typing, 
serum  marker  studies,  and  studies  of  the  accuracy  of  lymphangiograms,  CT  scans, 
land  ultrasonography.  • 


Interagency  Agreements 

I 

Veterans  Administration  Groups 

jThe  VA  Lung  Cancer  Study  Group  was  disapproved  for  further  support  by  DCT  at 
b  special  review  in  May  1978.  They  have  been  given  phaseout  funds  for  FY' 79 
and  '80.  They  have  completed  accrual  to  their  studies  and  statistical  analysis 
is  currently  being  completed. 

The  VA  Surgical  Oncology  Group  (formerly  VA  Surgical  Adjuvant  Group)  is  con- 
tinuing with  full  DCT  support  via  Interagency  Agreement.  They  have  activated 
two  new  adjuvant  lung  cancer  studies  for  non-small  cell  lung  cancer.  They  are 
^Iso  initiating  a  new  adjuvant  colon  study  comparing  18  months  of  5-FU  vs.  2 
nonths  of  5-FU  vs.  18  months  of  5-FU  +  Hydrea.  Their  current  colon  study  com- 
Daring  5-FU  +  semustine  to  untreated  controls  shows  no  survival  difference  at 
(3  years. 

waiter  Reed  Army  Medical  Center 

i; 

'fhis  Interagency  Agreement  has  supported  Walter  Reed  Army  Medical  Center 
(WRAMC)  participation  in  the  conduction  of  collaborative  programs  for  clinical 
investigations  through  participation  as  a  member  in  the  studies  of  the  Cancer 
;jnd  Leukemia  Group  B.  WRAMC  has  participated  actively  in  all  the  protocols  of 
'he  CALGB,  entering  105  patients  in  studies  during  1978.  They  have  also  gener- 
ited  8  8  new  protocols  of  their  own  during  1978  and  168  new  patients  were  en- 
!-ered  on  these.  The  Principal  Investigator  has  been  involved  in  the  planning 
!)f  the  Head  and  Neck  Contract  Program  and  the  Intergroup  Testicular  Study. 

"National  Naval  Medical  Center  (NNMC) 
i" 

(he   NNMC  has  participated  in  the  conduct  of  collaborative  programs  for  clinical 
linvestigations  through  this  agreement  with  the  National  Cancer  Institute.  They 
lave  accomplished  this  by:  1)  participation  as  an  affiliate  of  Johns  Hopkins 
jiniversity  in  the  activities  of  the  ECOG,  2)  involvement  in  joint  laboratory 
Studies  relative  to  the  detection  and  monitoring  of  breast  carcinoma,  and, 
i)  establishment  of  a  single  multidisciplinary  breast  cancer  clinic. 
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staff  Puljlications 

1.  Schein,  P.,  Kisner,  D. ,  Haller,  D.  ,  Blecher,  M. ,  Hamosh,  M.  :  Cachexia 
and  Malignancy:   The  potential  role  of  insulin  in  nutritional  manage- 
ment.  Cancer  ii3:20T0-20T6,  1979- 

2.  Woolley,  P.,  Macdonald,  J.,  Smythe,  T. ,  Haller,  D. ,  Hoth,  D. ,  Rosenoff, 
S. ,  Schein,  P.:   A  Phase  II  trial  of  Ftorafur,  Adriamycin  and  Mito- 

•  mycin-C  (FAM  II)  in  Advanced  Gastric  Adenocarcinoma.   Cancer  (in  press), 

3.  Smith,  P.P.,  Kisner,  D.L.  ,  Widerlite,  L.  L.  Schein,  P.S.  :   Chemothera,- 
peutic  alteration  of  small  intestinal  morphology  and  function:  A 
progress  report.   J.  Clin.  Gastroenterology  (in  press). 

k.        Jacohs,  E.M. ,  Muggia,  P.M.:   Chemotherapy  of  testicular  cancer;  from 
palliation  to  curative  adjuvant  therapy,  Seminars  in  Oncology:   6 
3-13,  1979. 

5.  Henney,  J.,  Ishikawa,  S.  ,  Jacobs,  E.M.  :   Surgical  Aspects:   Overviel 
In  Lung  Cancer.   Progress  in  Therapeutic  Research, ' 1979-   Ed 
P.,  Rozencewig,  M. ,  Raven  Press,  New  York,  Vol.  II,  pp.  231-232 

6.  DeWys,  W. D.  and  Kisner,  D.L.  :   Principles  of  Nutritional  Care  ofthi 
Cancer  Patient.   A  chapter.   In:   Principles  of  Cancer  Treatment .   K. 
Carter,  E.  Glatstein,  R.B. ,  Livingston,  Ed. : ( in  press) . 

7.  VanGilder,  J.,  Jain,  A.,  Weiss,  R.B. :  Traumatic  right  ventricular  i 
aneurysm  presenting  as  tricuspid  reguritation  with  hepatoma.  W.  Va.  * 
Med.  J. :   75-93-98,  1979- 

8.  Weiss,  R.B. ,  Shah,  S.R. ,  Shane,  S.R. :   Pulmonary  Toxicity  from  Carmustin 
(BCNU).  Med.  Pediatric  Oncology:  6:  1979- 

9.  Weiss,  R.B.  and  DeVita,  V.T. :   Multimodal  primary  cancer  treatment 
(adjuvant  chemotherapy):   current  results  and  future  prospects. 
Ann.  Intern.  Med,  (in  press  August,  1979)- 

10.  Weiss,  R.B.  and  Muggia,  P.M.:   The  development  of  cancer  chemothera- 
peutic  agents  in  the  United  States.   In:   Chemioterapia  Dei  Tumori 
Solidi.   ed:   Pannuti  P.,  Casa  Editrice  P'atron,  Bologna,  1979, 

pp.  257-271. 

11.  Maurer,  L.H. ,  Weiss,  R.B. ,  Aisner,  J.:   Lack  of  activity  of  streptozo- 
tocin  in  advanced  small  cell  carcinoma  of  the  lung.   Cancer  Clin.  Triali' 
(in  press  July,  1979).  ( 

12.  Walker,  M.D. ,  Strike,  T.A. ,  and  Sheline,  G.E. :   An  analysis  of  dose- 
effect  relationship  in  the  radiotherapy  of  malignant  gliomas.   Int .  J . 
of  Rad.  Oncol,  (in  press). 
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13.   Nissen,  N.I.,  Pajak,  T.F.  ,  Leone,  L.A.  ,  Bloomfield,  CD.,  Kennedy,  B.  J.  , 
Ellison,  R.R. ,  Silver,  R.T. ,  Weiss,  R.B. ,  Cuttner,  J.,  Falkson,  G. , 
Holland,  J.F.  :   Clinical  Trial  of  VP  l6-2l3  (NSC  l4l-5i|0)  I.V. 
twice  weeky  in  advanced  neoplastic  disease.   A  study  by  the  Cancer 
&  Leukemia  Group  B.   Cancer  (in  press). 

1I4.   Weiss,  R.B.  ,  DeVita,  V.T.:   The  dilemma  regarding  postoperative  chemo- 
therapy in  primary  colon  cancer.   Surg.  Gynecol.  Obstet.   (in  press 
July  1979). 

15.  Weiss,  R.B.  and  Muggia,  F.M. :   Meeting  Report:   Working  conference  on 
mesothelioma  treatment  trials.   Cancer  Res,  (in  press  September  1979). 

16.  Weiss,  R.B. ,  Jacobs,  E.M. :   The  National  Cancer  Institute's  cooperative 
clinical  trials  program.   CA  -  A  Cancer  Journal  for  Clinicians  (in 
press  September,  1979). 

! 17.   Weiss,  R.B. ,  Muggia,  F.M. :   Pulmonary  toxicity  from  BCNU  (letter  to  the 
editor).   Ann.  Intern.  Med.   (in  press  July,  1979). 

' 18.   Tormey,  D. ,  Falkson,  G. ,  Weiss  R. ,  Perloff,  M.  ,  Glidewell,  0.:   Post- 
operative systemic  chemotherapy  with/without  immunotherapy  for  mammary 
carcinoma.   In:   Second  International  Conference  on  Adjuvant  Therapy: 
eds:   Salmon,  S. ,  Jones,  S.E, ;  Grune  &  Stratton,  1979. 

I  19.*  Weiss,  R.B. ,  Tormey,  D. ,  Glidewell,  0.,  Falkson,  G. ,  Perloff,  M. ,  Leone, 

[     L. ,  Holland,  J.F. :   Evaluation  of  postoperative  chemoimmunotherapy  in 
mammary  carcinoma  (abstract).   Proc.  Amer.  Assoc.  Cancer  Res.  20: 
390,  1979. 

j 

'20.   Aisner,  J.,  Weinberg,  V.,  Wiernik,  P.H. ,  Lesnick,  G. ,  Perloff,  M.  ,  Weiss, 
R.B. ,  Ellison,  R.R. ,  Yates,  J.,  Ginsburg,  S. :   Frequency  and  duration  of 
response  to  combination  chemotherapy  for  metastatic  breast  cancer: 
impact  of  prior  radiotherapy  (abstract).   Proc.  Amer.  Soc.  Clin.  Oncol. 
■  20:i|21,  1979. 

I  21.   Weiss,  R.B. ,  Muggia,  F.M. :   Pulmonary  toxicity  of  cytotoxic  agents: 
update  1979.   Am.  J.  Med,  (in  press). 

■22.   Cooper,  M.R.,  Pajak,  T.F. ,  Nissen,  N.I.,  Stutzman,  L. ,  Brunner,  K.  , 
'  Cuttner,  J.,  Falkson,  G. ,  Grunwald,  H. ,  Bank,  A.,  Leone,  L. ,  Seligman, 

B.R. ,  Silver,  R.T. ,  Weiss,  R.B. ,  Haurani ,  F. ,  Bloom,  J.,  Spurr,  C.L., 
Glidewell,  0. J.  ,  Holland,  J.F. :   A  New  Effective  Drug  Combination 
of  CCNU  (l-(2-chlorethyl)  ( 3-chlorethyl)-l-Nitrosourea) ,  Vinblastine, 
Prednisone,  and  Procarbazine  for  the  Treatment  of  Advanced  Hodgkin's 
Disease.   Cancer  (in  press). 

i23.   Walker,  M. D. ,  Alexander,  E. ,  Jr.,  Hunt,  W.E. ,  MacCarty,  C.S.,  Mahaley, 
M.S.,  Jr.,  Mealey,  J.,  Jr.,  Norrell,  H.A. ,  Owens,  G. ,  Ransohoff,  J., 
Wilson,  C.B.  ,  Gehan,  E.A. ,  and  Strike,  T.A. :   Evaluation  of  BCNU  and/or 
radiotherapy  in  the  teatment  of  anaplastic  gliomas.   A  cooperative 
clinical  trial.   J.  Neurosurg.   49(  3) :  333-3^+3,  1978. 
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2k.      Wolf,  G.T.,  Chretien,  P.B. ,  Elias ,  E.G.,  Makuch,  R.W. ,  Baskies ,  A.M.: 
Serum  glycoproteins  in  head  and  neck  squamous  carcinoma.   Annual 
Meeting  of  Association  for  Research  in  Otolaryngology,  (abstract), 
October,  1979,  Dallas,  Texas. 

25.  Baskies,  A.M.,  Chretien,  P.B. ,  Wolf,  G.T. ,  Weiss,  J.F. :  Serum  Immune- 
reactive  proteins  correlate  with  clinical  tumor  stage  in  patients  vith 
squamous  carcinoma  of  the  head  and  neck  and  nasopharynegeal  carcinoma. 
Surg.  Forum,  (abstract)   Vol.  30,  1979. 

26.  Wright,  D.G. ,  Ungerleider,  R.S.,  Gallin,  J.I.,  Seisseroth,  A.B. :   Pre- 
treatment  of  filtration  leukapheresis-donors  with  coechicine.   Blood, 
52:783-792,  1978. 

27.  Ungerleider,  R.S.,  Donaldson,  S.S.,  Warnke,  R.A. ,  Wilbur,  J.R. :   En- 
domermal  sinus  tumor-the  Stanford  experience  and  the  first  reported 
case  arising  in  the  vulva.   Cancer  l627-l634,  1978. 

28.  Ungerleider,  R.S.,  Appelbaum,  R.R. ,  Trapani ,  R. J. ,  Deisseroth,  A.B. : 
Lack  of  predictive  value  of  antileukocyte  antibody  screening  in  gran- 
ulocyte transfusion  therapy.   Transfusion  19:9Q-9^»  1979- 

Staff  Honors  and  Awards 


Dr.  Edwin  Jacobs  -  Elected  Second  Vice-President  of  the  American  Radium 
Society:   1978-1979- 

Dr.  Daniel  L.  Kisner  -  Public  Health  Service  Commendation  Medal,  "For 
initiating  and  guiding  extramural  clinical  research  in  cancer-related 
nutritional  problems,  and  for  demonstrated  proficiency  in  contract 
administration. " 

Staff  Presentations 

Joseph  C.  Allegra,  M.D. 

1.  Rozencweig,  M. ,  Von  Hoff,  D.D.,  Allegra,  J. C.  ,  Muggia,  F.M.  :  ^Surgical 
adjuvant  trials  in  the  United  States.  E.O.R.T.C.  Second  Breast  Cancer 
Working  Conference,  Copenhagan,  Denmark,  May  31-June  1,  1979. 

2.  Consensus  Development  Conference:   The  Treatment  of  Primary  Breast 
Cancer:   Management  of  Local  Disease.   National  Institutes  of  Health,  ,| 
Bethesda,  Maryland.   June  5,  1979. 

Daniel  G.  Haller,  M.D. 

1.  Haller,  D. ,  Muggia,  F.M:   Chemotherapy  of  Head  and  Neck  Cancer. 
Cancer  Symposium  Antonio  Prudente.   Presented  in  Sao  Paolo,  Brazijj 
October  9-19,  1978. 

2.  .  Haller,  D. ,  Muggia,  F. :   Clinical  Trials  in  Breast  Cancer. 

Cancer  Symposium  Antonio  Prudente.   Sao  Paolo,  Brazil.  October  9-h^ 
1978. 
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Edwin  Jacobs,  M. D. 

1.  NCI  Administrative  Presentation.   Radiation  Therapy  Oncology  Group. 
January  I8-I9 ,  1979,  Phoenix,  Arizonia. 

2.  NCI  Administrative  Presentation.   CALGB  Group  Meeting,  February  lit-l6 , 
1979,  New  York  City. 

3.  NCI  Administrative  Presentation,  NCOG,  April  6-7,  1979. 
Millbrae,  California. 

k.        Jacobs,  E.M.  :  "Testicular  Cancer:   Risk  Factors  and  the  Role  of 

Adjuvant  Chemotherapy,"   Presented  at  the  2nd  National  Conference  on 
Urologic  Cancer,  April  k   -   6,   1979.   Los  Angeles,  California. 

5.  Introductory  Presentation  and  Chairman,  Conference  Session  on  Test- 
icular Cancer,  NCI  sponsored  Conference  on  Cis-Platinum  and  Testicular 
Cancer,  September  21  -  22,  1979,  Washington,  D.C. 

6.  Jacobs,  E.M. :   Chairman  and  Presentation:   Third  Scientific  Session: 
Interdisciplinary  Management  of  Urologic  Cancer,  American  Radium 
Society,  Sixty  -  First  Annual  Meeting,  March  h  -  9,    1979,  Los  Angeles, 
California. 

Daniel  L.  Kisner,  M. D. 

1.  "Research  in  Nutrition  and  Cancer".   Annual  Meeting  of  the  American 
Society  of  Enteral  and  Parenteral  Nutrition.   February,  1979,  Boston, 
Massachusetts. 

2.  "Research  Opportunities  in  Nutrition  and  Cancer".  Symposium  on  Nutrition 
and  Cancer.  Sponsored  by:  Pennsylvania  State  University  Medical  Center, 
May  1979,  Hershey,  Pennsylvania. 

Raymond  B.  Weiss,  M. D. 

I  1.    "Multimodal  Primary  Cancer  Treatment  (Adjuvant  Chemotherapy)." 
Internal  Medine  Update  1979,  March  2,  1979,  Orlando  Regional 
Medical  Center,  Florida. 

I  2.    "The  NCI  Drug  Development  Program".   The  Chemotherapy  of  Solid  Tumors 
Conference,  May  22,  1979-   Bologna,  Italy. 

Gregory  T.  Wolf,  M. D. 

1.   Wolf,  G.T. ,  Chretien,  P.B. ,  Elias,  E.G.,  Makuch,  R.W. ,  Baskies,  A.M., 
Spiegel,  H.F. ,  Weiss,  J.F.:   Serum  glycoproteins  in  head  and  neck 
squamous  carcinoma:   Correlations  with  tumor  extent,  clinical  tumor 
stage  and  T-cell  levels  during  chemotherapy.   25th  Annual  Meeting  of  the 
Society  of  Head  and  Neck  Surgeons,  April  1  -  ^,  1979,  Pittsburgh,  PA. 
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2.    Baskies,  A.M.,  Wolf,  G.T. ,  Makuch,  R.W. ,  Chretien,  P.B. :   Serum 
glycoproteins  and  immunoglobulins  in  nasopharyngeal  carcinoma: 
Correlations  with  Epstein  -  Barr  associated  antibodies  and  tumor 
stage.   Second  Midwinter  Research  Meeting,  Association  for  Research 
in  Otolaryngology,  January  22  -  24,  1979,  St.  Petersburg  Beach, 
Florida. 

Conferences  Sponsored  by  CIB 

Cooperative  Group  Statisticians  -  December  12,  1978 
Small  Cell  Working  Conference  -  January  12-13,  1979 
Cooperative  Group  Committee  on  Common  Criteria  for  Toxicity  - 

January  28,  1979 
Cooperative  Group  Surgeons  -  September  11,  1978;  February  5j  1979 
Mesothelioma  Working  Conference  -  February  6,  1979 
Intergroup  Testicular  Cancer  -  January  22,  1979;  February  20,  1979 

(Executive  Committee) 
Breast  Cancer  Treatment  Consensus  Conference  -  June  5,  1979 
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CLINICAL  PROJECTS  BRANCH  . 


Description  of  Program 

The  Clinical  Projects  Branch  of  the  Division  of  Cancer  Treatment  was 
formed  in  the  reorganization  of  the  NCI  (  1978  ) .  Prior  to  the  re- 
organization the  current  portion  now  known  as  the  Clinical  Projects 
Branch  was  a  major  program  segment  of  the  Diagnosis  and  Treatment 
Branch,  Division  of  Cancer  Research  Resources  and  Centers. 

The  branch  is  now  totally .  ccrmitted  to  the  use  of  program  project 
grants  to  support  the  research  objectives  contained  in  the  program. 
At  the  end  of  the  current  fiscal  year  the  program  consisted  of  thirty- 
five  active  grants.  The  total  dollars  awarded  was  $22,109,070. 


Background 

The  program  project  grant  was  designed  to  support  broadly  based 
multi-disciplinary  cancer  research  programs  having  a  specific  objective 
or  goal.  The  effort  usiially  involves  a  number  of  investigators  each  of 
Virion  conducts  a  research  project  designed  to  elucidate  one  or  more 
aspects  of  the  oomton  goal.  These  efforts  are  conducted  in  an  organized 
fashion  in  order  to  facilitate  the  interactions  of  these  participating 
investigators.  This  approach  is  designed  to  accelerate  the  acquisition 
of  knowledge  more  effectively  than  wtxild  a  sinple  aggregate  of  research 
projects  operating  without  the  organization  and  thematic  integration. 

Historically  the  program  has  supported  highly  successful  research  pro- 
jects that  have  made  significant  contributions.  By  bringing  together 
basic  and  clinical  investigators,  the  program  has  been  able  to  provide 
the  best  in  the  way  of  modem  patient  care  but  also  explore  the  very 
basic  elements  in  tiitior  biology. 


Research  Acocnplishments 

The  broad  based  multidisciplinary  programs  continue  to  make  up  the  back 
bone  of  the  program.  Most  of  these  programs  are  located  within  cancer 
centers,  either  oonprehensive  or  specialized. 
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The  objectives  of  these  programs  are  in  general  similar.  Each  conducts 
research  to  develop  new  and  effective  cancer  treatment  regimens,  evaluate 
new  chemotherapeutic  agents  and  develop  laboratory  support  facilities 
for  clinical  trials. 

The  development  of  potentially  curative  strategies  by  the  continued 
investigation  of  the  kinetic  basis  for  drug  responsiveness  of  ccramon 
tumor  t^'pes  has  been  of  high  priority.  A  variety  of  new  methods  have 
been  developed  and  seme  older  technics  used  in  new  or  different  ways 
have  been  used  to  predict  kinetic  patterns. 

Increased  sophistication  in  data  processing  and  biostatistical  si^jport 
has  been  danonstrated  in  all  programs.  This  has  lead  to  significant 
advances  in  the  integration  between  laboratory  and  clinical  investigation. 

In  addition  to  the  general  oncology  programs,  there  are  six  large 
programs  dedicated  to  pediatric  oncology.  The  thrust  of  these  programs 
are  in  the  direction  of  special  problems  peculiar  to  pediatric  patients 
and  neoplasms  of  this  age  group. 

Still  other  programs  are  very  focused  and  carry  out  indepth  studies  on 
single  disease  type,  i.e.,  brain  tumors,  lyitphana-leukemia,  breast 
cancer,  etc. 

Progress  in  efforts  to  define  the  cellular  and  clinical  characteristics  of 
malignant  lymphomas  and  related  leukemias  in  terms  of  modern  concepts  of 
immunology,  including  T  and  B  lymphocyte  systems  and  alterations  of  lympho- 
cyte transformation  has  been  made.  These  efforts  have  lead  to  new  studies 
on  control  mechanisms  in  lymphoma  induction  and  progression,  membrane 
and  cytoplasmic  markers  and  cell  surface  receptors  and  antigens. 

As  new  information  becomes  available  from  basic  research  efforts  closer 
cooperation  between  basic  and  clinical  programs  must  be  incouraged.  The 
most  successful  method  designed  thus  far  to  support  these  efforts  is  the 
program  project  grant.  It  is  expected  that  larger  numbers  of  requests 
will  be  received  for  support.  These  new  efforts  will  require  and  expanded 
budget  and  staff. 
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INVESTIGATIONAL  DRUG  BRANCH 


The  Investigational  Drug  Branch  has  the  mission  of  sponsoring 
new  investigational  drugs  for  clinical  trials  and  of  evaluating 
them  for  antitumor  efficacy.   It  does  this  by  pursuing  several 
objectives:   (a)  obtaining  Investigational  New  Drug  exemption 
(IND)  authorization  from  the  Food  and  Drug  Administration  (FDA) , 
by  managing  the  Phase  I  and  II  Working  Group,  (c)  monitoring  the 
clinical  trials  conducted  by  these  investigators,  (d)  meeting 
I  FDA  regulatory  affairs  responsibilities  for  all  active  IND's 
;and  (e)  regulating  the  distribution  of  investigational  new  drugs. 

iThe  permanent  professional  staff  of  the  Branch  include  one 
physician,  one  pharmacologist,  one  biochemist,  and  one  pharmacist. 
There  were  three  staff  associate  physicians,  one  visiting  fellow 
physician,  and  one  visiting  scientist  who  spent  one  of  a  two 
year  appointment  with  the  Branch. 

During  the  past  year  the  recently  developed  system  of  drug 
[classification  and  policies  for  DCT  sponsorship  of  clinical  protoco 
continued  to  operate  with  evident  efficiencies.   A  memorandum 
of  understanding  between  the  Division  of  Cancer  Treatment,  NCI 
(and  The  Bureau  of  Drugs,  FDA  was  signed.   This  memorandum 
approves  in  principal  that  NCI  conducted  clinical  trfals  will  be 
;done  in  accordance  with  the  NCI  prepared  document  "Operational 
Plan  and  Procedures  for  Clinical  Trials".   The  system  of  drug 
classification  and  protocol  sponsorship  policies  are  contained  in 
jthis  document.   Briefly,  drug  are  classified  as  either  Group  A, 
iB,  or  C.   Group  A  drugs  are  those  in  Phase  I  clinical  trials  or 
;in  their  initial  Phase  II  trials.   Protocols  are  accepted  from 
'members  of  the  Phase  I  Working  Group,  DCT  Contractors,  or  Co- 
operative Groups.   Group  C  drugs  are  those  which  have  been 
evaluated  for  efficacy  in  several  Phase  II  trials  in  pertinent 
I  tumors  and  which  have  been  shown  in  these  studies  to  be  tolerated 
,by  patients.   Protocols  are  accepted  from  DCT  Contractors, 
Cooperative  Groups,  and  through  the  New  Drug  Studies  mechanism. 
JThis  last  source  was  implemented  in  the  fall  of  1977  and  is 
described  below  in  more  detail.   Group  C  drugs  have  reproducible 
efficacy  in  specific  types  of  tumors.   These  drugs  are  provided 
to  registered  physicians  for  treatment  of  patients  with  specified 
diseases  in  accord  with  our  "Guidelines"  protocols.   Safety  of 
use  is  the  research  objective  of  this  mechanism. 
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DRUG  EVALUATION  AND  REPORTING  SECTION 


Phase  I  studies:   Eight  investigational  drugs  sponsored  by  the 
DCT  were  newly  introduced  into  Phase  I  Clinical  Trials: 


Delta-9-Tetrahydrocannabinol   (NSC-134454) 
Diazo,oxo, norleucine  (DON)   {NSC-7365) 
Heroin   (NSC-302357) 
ICRF-187   (NSC-169780) 
L-Alanosine  (NSC-153353) 
PCNU   (NSC-95466) 

Pentamethylmelamine   (NSC-118742) 
Thymidine   (NSC- 21 54 8) 

In  addition  Phase  I  studies  were  continued  last  year  on  the 
following  drugs: 

Alanosine  NSC-153353 

AMSA  NSC-249992 

Bruceantin  NSC-165563 

Cycloleucine  NSC-1026 

Dichloro-Lawsone  NSC-126771 

Dichloromethotrexate  NSC-29630 

Deazauridine  NSC-126849 

Indicine-N-Oxide  NSC-132319 

PALA  NSC-224131 

Pyrazolo  Imidazole  NSC-51143 

The  Phase  I  studies  are  conducted  by  members  of  the  Phase  I  and  11 
Working  Group,  which  consists  of  clinical  investigators  from  five 
Branches  of  the  NCI  Intramural  Program,  ten  institutions  with 
Phase  I  contracts,  and  several  institutions  conducting  Phase  I 
studies  without  financial  support.   Whenever  methodology  allows 
pharmacokinetic  studies  in  man  have  been  conducted.   Detailed 
information  on  the  status  of  these  studies  is  available  to 
interested  investigators. 

Single  agent  Phase  II  studies  on  Group  A  drugs  are  being  conducte" 
by  DCT  Contractors  and  Cooperative  Groups.   The  following  studies 
in  tumors  of  the  Clinical  Panel  are  underway  or  have  been  complet i 
In  addition  studies   in  a  variety  of  other  tumors  are  being 
conducted. 
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The  status  of  these  studies  are  reviewed  semiannually  at  the  New 
Drug  Liaison  Meetings.   In  addition  the  IDB  professional  staff 
provides  a  liaison  function  at  cooperative  group  meetings, 
contractors  meetings,  and  disease  oriented  discussion  and  co- 
ordination meetings  organized  by  the  CTEP. 

During  the  past  year  the  Phase  I  contracts  were  recompeted  and 
in  addition  five  new  Phase  II  contracts  were  awarded: 


NOl-CM-97208  Georgetown  University         Phase  I  and  II 

NOl-CM-9  72  72  University  of  Kansas 

NOl-CM-97273  Mayo  Clinic 

NOl-CM-97274  Memorial  Sloan  Kettering 

NOl-CM-97275  Mt.  Sinai  School  of  Medicine 

NOl-CM-97276  Sidney  Farber  Cancer  Center 

NOl-CM-97277  University  of  Texas 

NOl-CM-97278  University  of  Vermont 

NOl-CM-97279  Wayne  State  University 

NOl-CM-97280  University  of  Wisconsin 


DRUG  REGULATORY  AFFAIRS  SECTION 


Nine  Investigational  New  Drug  Notices  were  prepared  and  submitted  r  | 
to  the  Bureau  of  Drugs,  Food  and  Drug  Administration,  during       ' 
1978.   Approval  was  given  and  clinical  trials  have  been  initiated  I 
on  the  following  eight  new  drugs: 

Delta-9-Tetrahydrocannabinol   (NSC-134454) 
Diazo, oxo, norleucine   (NSC-7365) 
Heroin   (NSC-302357) 
ICRF-187   (NSC-169780) 
L-Alanosine   (NSC-153353) 
PCNU   (NSC-95466) 

Pentamethylmelamine   (NSC-118742) 
Thymidine    (NSC-21548) 

The  IND  for  Amygdalin  {NSC-15780,  251222)  was  submitted,  but  has 
not  yet  been  approved  by  the  Food  and  Drug  Administration. 

The  following  drugs  have  passed  Decision  Network  3,  and  the  IND's^ji 
were  in  active  preparation  during  the  past  year.  ) f 

Aclacinomycin  A  NSC-208734 

AT-125  NSC-163501 

2 ' -Deoxycof ormycin  NSC-182986 

Dihydroxyanthracinedione  NSC-301739 
Human  Interferon 
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i 


5-Methyltetrahydrohomofolate  NSC-139490 
Misonidazole  -  Intravenous  NSC-261037 
Poly  I:C  Lysine  NSC-301463 

Fourteen  IND ' s  were  closed: 

Aniline  Mustard  NSC-18429 

Asaley  NSC-167780 

6-Azauridine  NSC-32074 

Cytembena  NSC-104801 

Emetine  NSC-33669 

Enclomiphene  NSC-151466 

Estradiol  Mustard  NSC-112259 

Ethidium  Chloride  NSC-84423 

Ethyl-6-Mercaptopurine  NSC-14575 

Guanazole  NSC-1895 

Hydroxyurea  NSC-3  20  65 

6-Mercaptopurine  Riboside  NSC-14575 

Picolinaldehyde  NSC-107392 

Poly  I'C  NSC-120949 

Pyran  Copolymer  NSC-46015 

Rifamycin  SV  NSC-133100 

d-Tetrandrine  NSC-77037 

The  number  of  new  protocols  filed  with  the  Food  and  Drug 
Administration  in  1978  is  as  follows: 

Cooperative  Groups  138 

Contract  54 

Cancer  Center  48 

Phase  I  Working  Group  20 

Intramural  9 

NEW  DRUG  STUDIES  MECHANISM 

In  August,  1977  a  mechanism  for  studying  new  drugs,  other  than 
through  NCI  contract  or  grant  support  was  instituted.   The  FDA 
approved  the  program.   The  new  mechanism  allows  Comprehensive 
Cancer  Centers  and  Clinical  Cancer  Centers  supported  by  the 
Cancer  Center  Support  (CORE)  Grant  to  approve  and  sponsor  protocol 
studies  on  selected  drugs. 

There  are  59  organizations  eligible  to  participate  in  this  program 
Forty-seven  have  registered  with  the  IDB  indicating  their 
willingness  to  participate  in  this  mechanism. 
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There  are  a  total  of  110  protocols  under  study, 
these  includes: 


A  breakdown  of 


Institution 


Number  of  Protocols 


University  of  Alabama 

University  of  Arizona 

University  of  California,  San  Diego 

UCLA,  Los  Angeles 

University  of  Southern  California 

Colorado  Regional 

Yale  Comprehensive 

Johns  Hopkins 

Mayo  Clinic 

Sidney  Farber 

Ohio  State 

Fox  Chase 

University  of  Texas,  Dallas 

St.  Jude  Children's 

University  of  Wisconsin 

Florida  Comprehensive 

Emory  University 

University  of  Chicago 

Boston  University 

Memorial  Sloan  Kettering 

Roswell  Park  Memorial  Institute 

University  of  Rochester 

Duke  University 

M.  D.  Anderson  Hospital 

Fred  Hutchinson  Cancer  Center 

Howard  University 


3 
3 
3 
2 
1 
4 
4 
4 

11 
2 

14 
3 
3 
2 

11 
4 
1 
2 
3 
1 
9 
3 
2 
2 
2 
1 


Drugs  studied  in  these  protocols  include:   Baker's  Antifol, 
VP-16-213,  TMCA,  ICRF-159,  Dianhydrogalactitol,  Dibromodulcitol, 
Methotrexate,  Azacytidine,  MeCCNU,  Hexame thy Imel amine,  Cis- 
Platinum,  Daunomycin,  DMSO,  Piperazinedione,  BCG  (Tice) ,  and 
Asparaginase . 

Most  Cancer  Centers  have  voluntarily  accepted  regional  responsi- 
bility for  drug  studies-  The  areas  of  voluntary  responsibility 
are: 

GEOGRAPHICAL  REGIONS  VOLUNTARY  ESTABLISHED  BY  CANCER  CENTERS 


NCI 
NUMBER 


Cancer  Center 

University  of  Alabama 
Comprehensive  Cancer 
Center 


Designated  Area 

State  of  Alabama  and  Cit: 
of  Pensacola,  Florida 
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NCI 
Number 


10 

11 
12 
14 

15 


Cancer  Center 

University  of  Southern 
California 

UCLA  Comprehensive 
Cancer  Center 

Northern  California 
Cancer  Program 

Colorado  Regional 
Cancer  Center,  Inc. 


Yale  University- 
Comprehensive  Cancer 
Center 


Vincent  T.  Lombardi 
Research  Center, 
Washington,  D.  C. 

Howard  University- 
College  of  Medicine 

Comprehensive  Cancer 
Center  for  the  State 
of  Florida 

Emory  University 
Cancer  Center 


University  of  Hawaii 

Illinois  Cancer  Council 

University  of  Chicago 
Cancer  Research  Center 

Rush  Cancer  Center,  111. 


Designated  Area 
LAC-USC  Medical  Center 


Southern  California  and 
Las  Vegas ,  Nevada  area 


Not  specified 


States  of  Colorado, 
Wyoming,  portions  of 
Eastern  Montana,  Western 
South  Dakota,  Western 
Nebraska,  and  Western 
Kansas 

State  of  Connecticut, 
Northeastern  part  of 
County,  New  York  and  the 
Springfield  area  of 
Massachusetts 

Not  specified 


Washington,  D.  C.  and 
metropolitan  area 

South  Florida 


State  of  Georgia,  several 
investigators  from  Southeri 
and  Western  South  Carolina 

State  of  Hawaii 

Not  specified 

Not  specified 

Not  specified 
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Cancer  Center 


Designated  Area 


17 


18 


19 


20 

21 
22 

24 


Johns  Hopkins  Oncology 
Center 


Sidney  Farber 
Comprehensive  Cancer 
Center 

Boston  University 
Cancer  Research  Center 


Mayo  Comprehensive 
Cancer  Center 


Missouri  Cancer  Programs 

Cancer  Research,  New 
Mexico 

Sloan  Kettering  Institute 
for  Cancer  Research,  New 
York 


Center  physicians  and 
community  physicians  who 
hold  Center  appointment 

States  of  Massachusetts 
and  Maine 


Staff  of  Boston  University 
Medical  Center  composed  of 
University  Hospital, 
Goldman  School  of  Graduate 
Dentistry  and  School  of 
Medicine 

Members  of  Staff;  North 
Central  Cancer  Treatment 
Group 

Not  specified 

Not  specified 

Not  specified 


26 


Roswell  Park  Memorial 
Institute 


State  of  New  York  with 
exception  of  New  York  City 
Northern  &  Western  Countie; 
of  Pennsylvania  and  North- 1 
eastern  &  Eastern  Counties 
of  Ohio 


27 


31 


Cancer  Research 
Center,  Bronx,  New 
York 

University  of  Rochester 
Cancer  Center,  Rochester 
New  York 


The  Bronx,  Westchester 
County  &  affiliated  hospit.s 
Brooklyn  and  New  Jersey 

Nine  counties  of  Genesee-  > 
Finger  Lakes  Health  System  ^ 
Agency  will  consider       | 
investigators  in  Eastern 
part  of  New  York 
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Cancer  Center 


Designated  Area 


32 

34 
35 
36 

37 
38 
39 

41 
42 

43 


Duke  University 
Comprehensive  Cancer 
Durham,  North  Carolina 


Oncology  Research 
Center  for  Winston- 
Salem,  North  Carolina 

Ohio  State  University 
Comprehensive  Cancer 
Center 

The  Cancer  Center,  Inc, 
Cleveland,  Ohio 


Oklahoma  Cancer  Center 

Fox  Chase  Cancer  Center 

University  of  Pennsylvania 
Cancer  Center 


Rogers  Williams  General 
Hospital,  Providence, 
Rhode  Island 

Memphis  Regional  Cancer 
Center,  Memphis, 
Tennessee 


University  of  Texas 
System  Cancer  Center 
Houston,  Texas 


Members  of  Duke  Comprehen- 
sive Cancer  Center,  members 
of  faculty  of  Duke  Medical 
Center  members  of  Eastern 
Oncology  Network 

Not  specified 


State  of  Ohio  with  the 
exception  of  Northern  Ohio 
counties 

Counties  of  Ashtabula, 
Columbiana,  Geauga, 
Cuyahoga,  Lake,  Mahoning, 
Medina,  Portage,  Stark, 
Summit,  and  Trumbull,  Ohio 

State  of  Oklahoma 

Programs  of  Fox  Chase 

Cities  of  Philadelphia, 
West  Chester,  Hazelton 
and  Williamsport,  Pa,  and 
Willingboro,  New  Jersey 


Not  specified 


Memphis,  Shelby  County, 
Tennessee;  Crittenden 
County,  Arkansas;  and 
DeSota  County,  Mississippi 

Not  specified 


44 


University  of  Texas 
Health  Science  Center, 


North  Texas  area  and 
immediate  8  county  Dallas- 
Fort  Worth  Standard  metro- 
politan area 
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NCI 
Number 

47 


48 


49 


50 


51 


52 


53 


Fred  Hutchinson  Cancer 
Research,  Seattle, 
Washington 

University  of  Wisconsin 
Clinical  Cancer  Center, 
Madison,  Wisconsin 

Medical  College  of 
Wisconsin,  Milwaukee 
Wisconsin 

St.  Jude  Children's 
Research  Hospital, 
Memphis,  Tennessee 

Stanford  University 
Medical  Center 
Stanford,  California 

University  of  California 
San  Diego,  California 

University  of  Arizona 
Cancer  Center 


States  of  Washington, 
Alaska,  Montana,  Idaho, 
and  Oregon 

Most  of  State  of  Wisconsin  J 
and  adjoining  aspects  of  * 
Michigan,  Iowa  and  Illinoi 

Entire  midwest  with 
reference  to  childhood 
cancer  only 

Not  specified 


Not  specified 


San  Diego  and  Imperial 
Counties 

State  of  Arizona 


56 
13 


University  of  Vermont 

Northwestern  University 
Illinois 


State  of  Vermont 
Not  specified 


In  addition,  institutions  that  are  not  CORE  Grant  supported  may 
participate  in  this  mechanism  after  they  have  submitted  credentia 
required  by  established  guidelines.   Recently  several  institution, 
have  been  recognized  as  New  Drug  Studies  Groups.   They  are: 
Milton  S.  Hershey  Medical  Center,  University  of  Iowa  College  of 
Medicine,  Vanderbilt  University,  and  American  Cancer  Research 
Center  and  Hospital,  Colorado.  I 

CANCER  RESEARCH  EMPHASIS  GRANTS  ACTIVITIES 

The  following  grants  (CREG)  were  awarded  on  April  1,  1978  for  the 
biochemical  and  molecular  biological  evaluation  of  investigationa 
new  drugs  being  developed  by  the  DCT  Program. 


1330 


University  of  Texas  System  Cancer  Center,  (M.  D.  Anderson  Hospital 
and  Tumor  Institute)  (IROl  CA-23272) .   Benjamin  Drewinko  - 
Principal  Investigator.   This  project  will  analyze  the  lethal  and 
kinetic  effects  of  new  antitumor  agents  on  various  established 
human  cell  lines  as  a  function  of  drug  concentration,  exposure 
time,  and  position  of  the  cells  in  the  cycle  at  the  time  of  drug 
administration  (cell  cycle  stage-dependent  function) .   These 
investigations  on  drug  effects  at  the  cellular  level  should 
.contribute  a  rationale  guideline  for  developing  superior  clinical 
therapeutic  protocols. 

University  of  Texas  System  Cancer  Center,  (M.D.  Anderson  Hospital 
and  Tumor  Institute) (IROl  CA-23270) .   Raymond  E-  Meyn  -  Principal 
Investigator.   The  overall  objective  of  this  research  project  is 
to  characterize  the  cell  cycle  phase  dependent  cytotoxicity  of 
new  anticancer  drugs  both  in  vitro  and  in  vivo.   The  goals  include: 
(1)  a  comparative  study  of  the  cell  cycle  dependent  cytoxicity  in 
vitro  of  several  anticancer  drugs  presently  used  in  clinical 
studies;  (2)  initiation  of  studies  similar  to  goal  1  above,  but 
involving  tests  conducted  in  vivo;  (3)  studies  of  the  effects  of 
selected  drugs  on  subsequent  cell  progression  as  a  function  of 
[the  phase  of  the  cell  cycle  in  which  drug  treatment  was  administere 

Sloan  Kettering  Institute  for  Cancer  Research  (IROl-  CA-23296) . 
Z.Darzynkiewicz  -  Principal  Investigator.   The  primary  objective 
of  this  program  is  to  analyze  the  effects  of  new  anticancer  drugSs^ 
on  the  cell  cycle  kinetics  of  normal  lymphocytes  and  selected 
tissue  culture  lines  of  cancer  cells  ±n   vitro,  using  flow  cyto- 
metry and  autoradiography.   A  second  objective  is  to  provide 
information  on  the  mechanism  of  action  of  selected  drugs. 

Joseph  Stokes,  Jr.,  Research  Institute,  Children's  Hospital  of 
Philadelphia  (IROl  CA-23147) .   William  A.  Creasey  -  Principal 
Investiator.   The  aim  of  this  project  is  to  identify  mechanism 
of  action  of  new  drugs.   Primary  mouse  tumor  systems  used  are 
Sarcoma  180,  Leukemia  L1210,  and  a  Neuroblastoma  model.   Cultured 
human  cell  lines  of  neuroglastomas  and  brain  tumors  are  also 
lavailable  f or , some  experiments.   Measurement  is  made  of  the 
'incorporation ^of  radiolabeled  precursors:  thymidine  and  uridine 
into  nucleotides  and  nucleic  acids;  phenylalanine  into  the  proteins 
acetate  into  lipids;  and  amino  sugars  into  membranes.   The 
measurment  of  the  integrity  of  nucleic  are  made  by  neutral  and 
alkaline  sucrose  density  gradient  ultra-centrif ugation.   Cell 
free  systems  of  ribosomes  and  synthetic  messenger  are  used  to 
study  protein  synthesis  in  vitro.   Intra-cellular  uptake, 
distribution,  and  metabolism  of  drugs  are  studied  by  high-pressure 
liquid  chromatography,  fluorometry,  and  spectrophotometry.   Changes 
iin  the  function  and  integrity  of  the  cell  membrane  are  assayed 
;by  transport  of  metabolities  and  binding  of  and  agglutination  by 
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concanavalin  A.   Microtubule  protein  is  measured  by  colchicine    | 
binding  assay  using  DEAE,  and  competition  by  other  drugs  determinef 
Transport  of  drugs  will  be  studied  in  cell  suspensions,  using  a 
spin  through  isotonic  sucrose  to  separate  the  cells  from  drug- 
containing  medium. 

Southern  Research  Institute  (ROl  CA-23155-02) .   L.  L.  Bennett,  Jr 
Principal  Investigator.   The  objective  of  this  project  is  to 
define  the  mechanisms  of  action  of  antitximor  agents  and  to  use    | 
the  information  obtained  as  a  basis  for  defining  improved  ways 
to  use  the  agents  in  experimental  and  clinical  chemotherapy.   Stu  • 
of  mechanisms  of  action  of  the  agent  include  (a)  investigation 
of  the  metabolism  of  the  agent  and  the  identification  of  active 
metabolites,  if  any,  and  of  degradation  products  and;  (b) 
definition  of  the  biochemical  sites  of  action  of  the  agent  and, 
where  multiple  sites  are  involved,  determination  of  the  primary 
site  of  action.   Detailed  study  will  be  limited  to  those  agents 
whose  sites  of  action  appear  to  fall  within  the  metabolic  areas 
of  nucleotide  and  nucleic  acid  synthesis. 

Albert  Einstein  College  of  Medicine  fROl-CA-23187) .   Susan  B. 
Horwitz  -  Principal  Investigator.   Currently,  the  dramatic  effect 
of  Taxol  an  microtubular  assembly  is  being  studied.   The 
objectives  of  this  Grant  are  to  characterize  biochemical  and 
intracellular  activities  of  new  anticancer  drugs  and  to  provide 
information  that  would  optimize  the  clinical  use  of  these  drugs 
or  their  analogs.  * 

Methods  developed  for  the  study  of  antitumor  agents  and  currentl; 
is  use  allow  the  study  of  the  effects  of  the  new  drugs  on  a) 
growth  and  viability  of  synchronized  and  non-synchronized  HeLa 
cells,  b)  nucleic  acid  synthesis,  c)  protein  synthesis, 
d)  degradation  of  DNA,  e)  microtubule  assembly  in  vitro,  f) 
nucleoside  and  amino  acid  transport  and  g)  cell  morphology.   The- 
interaction  of  these  new  drugs  with  DNA  and  metals  is  also 
studied. 

Wavne  State  University  (ROl  CA-23243-02) .   David  Kessel   - 
Principal  Investigator.   This  project  is  designed  to  characteriz. 
effects  of  selected  antitumor  agents  on  cell-surface  and  membran 
components  of  the  tumor  cell.   Different  procedures  are  evaluate! 
for  detection  of  such  effects  with  distinction  made  between 
primary  events  affecting  the  cell  surface  vs  alterations  result^tg 
from  non-specific  cytotoxicity,  necrosis  and  loss  of  cell       i 
viability. 
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new  antineoplastic  agents.   The  following  parameters  are  to  be 
contained  in  various  files  in  varying  levels  of  detail:   (a)  drug 
monitor,  (b)  annual  reports  filed,  (c)  NCI  inventory  and  formulatiojn 


(d)  current  group  classifications,  (e)  participating  organizations, 
(f)  dose  and  dose  schedules,  (g)  tumor  types,  (h)  adverse  reactions 
and  type  and  (i)  clinical  results.  The  system  will  employ  the 
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information  retrieval  by  personnel  not  familiar  with  the  BRIGHT 
system. 
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SUMMARY  OF  WORK  (200  words  or  less  -  underline  keywords) 

Twelve  patients  with  advanced  stages  of  hematologic  malignancies 
(acute  non-lymphocytic  leukemia  (ANLL)  -  2,  acute  lymphocytic 
leukemia  -  2,  Hodgkin ' s  disease  -  1)  and  solid  tumors  (melanoma 
-  2,  adenocarcinoma,  colon  (ACC)  -  3,  metastatic  adenocarcinoma, 
unknown  primary  (MAUP)  -1,  oat  cell  carcinoma,  lung  -  1)  received 
75  g/|Ti  /day  of  Thymidine  (TdR)  given  as  a  continuous  infusion  IV 
for  5  days.   Hematologic  toxicity  is  summarized  as  follows: 
leukopenia  (57%),  thrombocytopenia  (29%),  and  anemia  ^52%)  with 
average  nadirs  of  2 . 5/mm   (range  0.9  -  3.8),  97.5  mm/   (range  28  - 
136)  and  27.3  volume  %  (range  22.6  -  29.3)  on  median  days  7,  5.8, 
and  4.6  respectively.   Non-hematologic  toxicities  are  gastro- 
intestinal: nausea,  vomiting  and  anorexia  (91%),  diarrhea  (73%), 
and  indigestion  (22%) ,  and  central  nervous  system:   somnolence 
(82%),  severe  headaches  (73%),  visual  illusions  (56%),  and  memory 
impairment  (22%)  .   Alopecia  occurred  only  in  patients  who  had 
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received  more  than  5  courses.   No  renal  or  hepatic  toxicity 
or  allergic  manifestation  were  observed.   Thymine  crystals  were 
noted  in  the  patients  urine  after  refrigeration.   Tumor  regress- 
ion (  PR)  occurred  in  1  patient  with  melanoma.   Three  out  of 
four  patients  with  acute  leukemia  had  decrease  in  peripheral  WBC 
counts  and  blasts  but  no  bone  marrow  response.   One  patient  with 
ANLL  also  had  shrinkage  or  hepatolosplenomegaly-   Three  patients 
with  ACC  and  1  with  MAUP  had  stable  disease.   High  pressure 
liquid  chromatography  was  used  for  measuring  plasma  concentrations 
of  TdR  and  T-ymine.   Millimolar  concentrations  were  reached  within 
12  hours  and  maintained  during  the  entire  period  of  treatment. 
The  plasma  half-life  of  TdR  was  approximately  100  minutes. 
Forty  to  sixty-seven  percent  TdR  and  13  -  18%  thymine  were 
excreted  in  the  urine.   One-third  of  the  plasma  TdR  concentration 
was  measurable  in  the  cerebro-spinal  fluid.   Further  trials  are 
ongoing  to  evaluate  the  efficacy  of  TdR  given  at  75  g/m  /day  as 
a  continuous  infusion. 

PROJECT  DESCRIPTION; 

1.  To  determine  any  qualitative  and  quantitative  toxicities  of 
TdR  at  the  dose  schedule  designed. 

2 .  To  document  any  evidence  of  antitiamor  activity  that  may 
occur  in  this  trial. 

3.  To  study  the  pharmacokinetics  of  TdR  and  relate  these 
findings  to  toxic  and  therapeutic  results. 

TdR,  a  naturally  occurring  nucleoside  in  the  blood,  has  been  shown' 
to  inhibit  DNA  synthesis  when  given  in  excess  amount.   Cytostatic 
activity  of  excess  TdR  against  neoplastic  cells  has  been 
observed  both  in  tissue  culture  (Lee,  S.  et  al,   J.  Cell  Physiol.. 
92:   401-405,  1977)  and  in  nude  mice  heterotransplanted  with 
human  xenografts  (Lee,  S.  et  al.  Cancer  Letter,  3:   209-214,  1977.1 
Recently  clinical  interest  in  TdR  has  also  been  stimulated  by 
clinical  and  clinical  evidence  that  TdR  administration  can  alter 
the  toxicity  and  therapeutic  efficacy  of  antimetabolities,  such 
as  methotrexate  and  5-f luorouracil .   This  study  was  designed  to 
assess  the  toxicity,  pharmacokinetics,  and  antineoplastic  activitf 
of  high  dose  TdR  given  as  a  single  agent. 

To  date,  a  total  of  12  patients  with  advanced  stages  of  malignance 
ies,  had  been  entered  in  the  study.    There  were  5  males  and  7 
females  with  a  median  age  of  26.3  years.   Eight  patients  had  prioc 
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treatment  with  chemotherapy  and/or  radiotherapy.   Four  patients 
were  previously  untreated.   All  patients  had  histologic  proof  of 
malignancy  and  in  general,  had  a  life-expectancy  of  at  least  2 
months.   The  toxicities  encountered  with  the  dose  of  75  g/m2/day 
TdR  given  as  a  continuous  infusion  for  5  days  were  tolerable  and 
reversible.   The  dose  limiting  toxicity  had  been  myelosuppression, 
especially  manifested  as  leukopenia.   Thrombocytopenia  and 
anemia  were  also  observed.   Other  toxic  effects  were  minimal 
and  included  gastrointestinal  and  central  nervous  system. 
Although  no  significant  responses  were  seen  in  this  group  of 
patients  with  far  advanced  metastatic  disease,  minor  responses 
occurred  in  melanoma  and  acute  leukemia.   The  number  of  patients 
per  disease  category  studied  so  far  are  too  small  for  evaluation 
of  antitumor  activity.   Further  testing  is  in  progress. 


PUBLICATION: 

Chiuten,  D.F.,  Wiernik,  P.H.,  Zaharko,  D.S.,  and  Edwards,  L.: 

Phase  I-II  Trial  and  Clinical  Pharmacology  of  Continuously 

Infused  High  Dose  Thymidine  (TdR) .   Proc.  ASCO-AACR,  10:   76,  1979, 
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SUMMARY  OF  WORK  (200  words  or  less  -  underline  keywords) 

Project  is  designed  to  investigate  the  effects  of  cancer 
chemotherapeutic  agents  on  cell  cycle  progression  based  on  their 
cytotoxicity  in  an  in  vitro  L1210  murine  leukemia  system.   DNA 
content  distribution  (PCD)  curves  are  generated  with  the  use  of  a 
flow  microf luorometer  and  drug  treated  curves  are  compared  with 
steady  state  DCD  curves  after  analysis  by  computer.   An  attempt 
to  classify  these  agents  as  to  their  mode  of  action  (anti- 
metabolite, etc.)  by  computer  analysis  is  in  progress. 
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PROJECT  DESCRIPTION: 

This  project  is  concerned  with  development  of  techniques  for  the 
analysis  of  drug  effects  on  the  progress  of  cells  through  the 
proliferative  cell  cycle  and  their  application  to  (a)  the 
characterization  of  therapeutically  active  drugs  and  (b)  the       M 
identification  and  possible  action  of  agents  with  potential        * 
therapeutic  activity.   The  major  methods  employed  are  (a) 
mammalian  cell  culture  (L1210  murine  leukemia  in  suspension) , 
(b)  flow  microf luorometric  (FMF)  determination  of  cell  DNA  content 
using  hypotonic  citrate/propidium  iodide  stained  nuclei  in  a 
Cytof luorograf  (Bio/Physics  System;  Model  4801)  interfaced  with 
a  multichannel  pulse  height  analyzer  and  (c)  processing,  analyzing 
and  plotting  cell  DNA  content  distribution  (DCD)  curves  by 
computer . 

During  the  current  year,  the  following  drugs  were  evaluated: 
azacytosine  arabinoside (NSC-281272) ,  azacytidine  (NSC-102816) , 
dihydroazacytidine  (NSC-264880) ,  dihydroazacytosine  arabinoside 
(NSC-270925) ,  cytosine  arabinoside  (NSC-63878) ,  indomethacin  and 
5-methyltetrahydrohomof olate  (NSC-139490) .   A  current  in-depth 
study  of  5-methyltetrahydrohomof olate  is  being  conducted  on  this 
drug  which  is  ready  for  clinical  trial. 

A  collaborative  study  with  Dr.  Alan  Sartorelli ' s  laboratory  at     ' 
Yale  University  School  of  Medicine  evaluating  the  effects  of 
2 ' -deoxy-D-glucose  on  P388  leukemia  cell  cycle  progression  was 
done.   An  additional  collaborative  study  was  conducted  with 
Dr.  George  Tryfiates  from  the  West  Virginia  School  of  Medicine. 
This  involved  evaluation  of  cell  cycle  distributions  on  solid 
tumors  (hepatomas)  in  rats  which  had  been  subjected  to  normal  and  f 
pyridoxine  deficient  diets. 


MAJOR  FINDINGS: 


NSC 
281272 

270925 

264880 

102816 
63878 

139490 


Name 
Azacytosine  arabinoside 

Dihydroazacytosine 

arabinoside 

Dihydrazacytidine 

Azacytidine 
Cytosine  arabinoside 

Indomethacin 


TD^QiVq/ral) 


2.0 

>100 

4.0 

0.33 
0.05 

128 


Primary  DCD 
Effects 

Early  S  phase 

block 
N.A.** 

Gl/S  block  (6-12^ 
hr.  delayed  onse)' 
Gl/S  block      I 
Early  S  phase 
block 
N.A.** 


5-Methyltetrahydrohomof olate   2 . 6# 
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Primary  DC] 
NSC  Name  ID^-q  (ua/ml)  *      Effects 

5-Methyltetrahydrofolate      2.0# 
Tetrahydrofolate  0.2# 

I  ■ 

I  **DCD  not  determined  because  of  low  potency 

*  IDcQ  is  that  concentration  which  inhibits  growth  rate  by  50% 
after  a  continuous  24  hour  exposure  when  compared  to  untreated 
controls . 

#  Values  given  are  mM  concentrations  -  DCD  to  be  run  in  the  future. 

The  preliminary  feasibility  study  of  Morris  rat  hepatomas  using 
■  FMF  was  undertaken  since  tumors  from  pyridoxine-def icient  rats 
are  grossly  smaller,  at  the  same  age,  than  those  from  animals  on 
a   pyridoxine-positive  diet.   FMF  revealed  no  significant  difference 
in  the  shape  of  the  liver  DCD  curves  of  either  set  of  rats.   There 
were  no  significant  differences  in  the  shape  of  the  tumor  DCD 
curves  of  either  set  of  rats.   However,  the  pyridoxine-def icient 
,  curves  were  shifted  to  lower  fluorescent  intensities  as  compared 
to  the  pyridoxine-positive  curves.   This  probably  reflects  a 
change  as  a  result  of  altered  nuclear  protein  synthesis. 

f 5-Methyltetrahydrohomof olate  (Na^) ,  [tHHF] ,  has  an  ID^q  of  2.6  x 
i 10  M  in  L1210  cell  culture.   This  is  6  x  10^  fold  higher  than 
i that  of  the  classical  antifol  methotrexate.   Mangum  has  reported 
that  THHF  does  not  inhibit  in  vitro,  enzymes  involved  in  single 
carbon  transfer  to  the  extent  that  the  classical  antifols  do.  As 
a  consequence,  we  studied  the  hypothetical  protective  effect  of 
leucovorin  which  is  used  clinically  to  "rescue"  patients  from  the 
toxic  effects  of  "high  dose  methotrexate".   The  results  were  in 
fact  the  opposite  to  what  we  expected,  i.e.,  leucovorin  at 
concentrations  having  no  growth  inhibition  by  itself,  potentiated 
the  inhibitory  effect  of  THHF  and  the  degree  of  potentiation  was 
concentration-dependent.   The  potentiation  factor,  at  a  50% 
i inhibitory  dose  of  THHF,  in  the  presence  of  maximal  non-inhibitory 
leucovorin,  was  2-fold.   Tetrahydrofolate  and  5-methyltetrahydro- 
!  folate,  which  like  leucovorin,  are  intermediates  of  normal 
:  folate  metabolism,  also  proved  to  be  cytostatic  and  at  non- 
inhibitory  concentrations  also  potentiated  the  effect  of  THHF. 
Pinedo  and  his  co-workers  have  noted  that  a  combination  of 
thymidine  and  adenosine  at  concentrations  capable  of  protecting 
against  10"  M  methotrexate  (lethal  dos^  was  totally  ineffective 
against  3 . 7  mM  THHF  (non-lethal  dose) .   It  has  also  been  observed 
that  probenecid,  a  compound  which  acts  like  leucovorin  and  protects 
the. cloning  ability  of  L1210  cells  against  the  lethal  effect  of 
10~'*M  methotrexate  in  vitro,  potentiated  THHF.   The  mechanism  for 
these  potentiating  effects  is  not  yet  known  but  they  may  reflect 
an  altered  folate  transport  mechanism  or  inhibition  of  enzymes 
not  involved  in  the  normal  folate  metabolic  pathway. 
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RADIOTHERAPY  DEVELOPMENT  BRANCH 

DESCRIPTION 

The  Radiotherapy  Development  Branch  of  the  Division  of  Cancer  Treatment  was 
created  in  the  NCI  reorganization  of  1978.  Its  antecedent  was  the  Radiation 
Program  of  the  Division  of  Cancer  Research  Resources  and  Centers.  The 
Radiation  Program  emerged  as  an  identifiable  entity  in  the  mid-1960's.  In 
1972  with  the  increasing  workload,  a  second  program  director  was  added,  a 
Program  Director  for  Radiation  Biology  and  Physics  to  complement  a  rotating 
Program  Director  for  Radiation  Therapy.  In  the  years  since,  the  program 
maintained  a  steady  rate  of  growth  and  its  three  major  thrust  areas  emerged: 
high  LET  (linear  energy  transfer)  radiotherapy,  hyperthermia  and  radiation 
modifiers.  With  the  1978  reorganization  a  $36  million  grants  program  in 
radiation  research  was  transfered  to  DCT  and  given  additional  responsibility. 
In  1979  the  personnel  of  the  Branch  was  increased  to  match  the  increased 
workload. 

The  $45  million  FY  79  research  budget  of  the  Branch  can  be  resolved  into 
components  in  a  number  of  ways.  By  funding  mechanism  approximately  80%  is 
by  grant  and  20%  by  contract  or  interagency  agreement.  By  discipline  approxi 
mately  1/3  is  radiotherapy  and  2/3  is  radiation  biology  and  physics.  The 
following  table  illustrates  a  more  detailed  resolution  of  the  Branch  budget: 

Traditional  Grants  (ROl's)  ($14  million) 

Component  %  Dollars 

Conventional  Radiation  Biology  and  Physics  64 

High  LET  Biology  and  Physics  16 

Hyperthermia  ^ 

Radiation  Modifiers  6 

Conventional  Radiotherapy  4 

Nuclear  Medicine  2 

Program  Projects  (POl's)  (24  million) 

Conventional  Radiation  Research       60% 
High  LET  Radiation  Research  40% 

Interagency  Agreements  and  Contracts  (10  million) 

Conventional  Radiation  Research        4% 
High  LET  Radiation  Research  96% 

Conventional  Radiation  Research  Programs  are  equivalent  to 
specialized  (low  LET)  Radiation  Research  Centers.  These  are 
generally  built  around  an  academic  Radiotherapy  Department  with 
radiation  therapy,  physics  and  biology  components. 

High  LET  Radiation  Research  Programs  include  neutron,  proton, 
pion  and  heavy  ion  radiation  therapy,  physics  and  biology. 
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RESEARCH  ACCOMPLISHMENTS 

I 
High  LET  research  continues  to  be  the  most  exciting  area  in  radiation  therapy 

research.  Presently  the  NCI  is  supporting  four  programs  involved  in  a 

cooperative  clinical  trial  of  fast  neutrons.  In  addition,  one  group  is 

supported  for  proton  radiotherapy  research,  one  for  pion  research  and  one  for 

heavy  ion  research. 

The  postulated  advantages  of  the  various  high  LET  radiations  for  therapy  may   | 
be  either  physical  (better  dose  distribution),  biological,  or  a  combination    ' 
of  both.  Protons  are  postulated  as  purely  physical,  neutrons  as  purely 
biological,  and  pions  and  heavy  ions  as  different  combinations  of  physical 
and  biological.  Although  a  number  of  biological  mechanisms  have  been 
suggested,  the  most  commonly  cited  is  the  role  of  oxygen  in  cellular  radiation  ■ 
damage.  Essentially  tumors  of  appropriate  size  may  have  a  core  of  lowered 
oxygen  concentration.  Oxygen  is  a  radiation  sensitizing  agent,  but  more  so 
for  photons  than  for  high  LET  radiations.  Therefore  hypoxic  tumors  may  be 
more  susceptible  to  high  LET  radiations  than  to  photons. 

These  ongoing  neutron  programs  are  located  at  (1)  Texas  A  &  M  under  the 
clinical  direction  of  the  M.D.  Anderson  Hospital,  (2)  the  NASA-Lewis  facility 
under  the  direction  of  the  Cleveland  Clinic,  (3)  the  National  Accelerator 
Laboratory  (NAL)  outside  of  Chicago,  and  (4)  the  University  of  Washington, 
Seattle.  Over  1,000  patients  have  been  treated  with  neutrons  in  the  United 
States  in  phase  I  and  phase  II  studies.  In  addition,  about  500  patients 
have  been  treated  on  all  the  arms  of  cooperative  clinical  protocols  including 
cancer  of  the  brain,  cervix,  oral  cavity,  pharynx,  larynx,  esophagus,  bladder,  . 
prostate  and  lung. 

To  the  present  time  each  treatment  facility  has  utilized  an  accelerator 
originally  designed  to  physics  research.  This  arrangement  was  early  recognized 
to  have  inherent  problems  because  of  the  lack  of  close  proximity  to  major 
medical  centers.  A  program  was  initiated  in  FY  78  to  improve  the  situation 
by  replacing  the  Texas  A  &  M  facility  with  a  hospital  optimized  cyclotron 
facility  on  the  grounds  of  the  M.D.  Anderson  Hospital  in  Houston.  Patient 
treatment  is  planned  for  this  facility  in  1980.  Upgrading  the  neutron  therapy 
program  continues  in  FY  79  with  awards  being  made  for  two  new  hospital  based 
facilities  which  should  be  treating  patients  in  FY  83.  The  cost  of  these  two 
new  facilities  will  total  approximately  $9  million. 

The  proton  program  utilizes  the  Harvard  Cyclotron  under  the  clinical  direction' 
of  the  Massachusetts  General  Hospital.  The  pion  program  utilizes  the  Los 
Alamos  Meson  Physics  facility  under  the  clinical  direction  of  the  University   ^ 
of  New  Mexico.  The  heavy  ion  program  utilizes  the  BEVELAC  facility  in 
Berkeley,  California  under  the  clinical  direction  of  the  University  of       ii 
California  at  San  Francisco.  Pilot  studies  are  continuing  with  these  high 
LET  facilities  with  controlled  clinical  trials  scheduled  for  pions  and  heavy 
ions  in  FY  80. 

Assuming  that  the  promise  in  high  LET  radiotherapy  stays  bright,  it  is  clear 
that  at  least  a  decade  of  work  will  be  required  for  full  exploitation. 
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The  prospects  for  hyperthermia  and  radiation  sensitizers  are  also  bright, 
but  they  are  still  in  relatively  early  stages  of  development.  It  is  planned 
to  stimulate  research  interest  in  these  areas  with  two  Branch  sponsored 
conferences  in  FY  80.  For  the  same  reason  a  Branch  sponsored  meeting  on 
"Combined  Modalities"  Chemotherapy/Radiotherapy"  was  held  at  Hilton  Head, 
South  Carolina  in  November,  1978. 
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